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I. Introducti on 
A. Purpose Of The Thesis 
The selection and trajning of qualified personnel in 
industry is a major problem. This is particularly true for technica11 
engineering, and scientific personnel. Unfortunately very few surveys 
which provide factual information regarding the education, experience, 
responsibilities, and salaries of these people have been done. 
The purpose of this thesis is to evaluate in a quantati ve 
manner those persons participating in the activity known as Industrial 
Quail ty Control. This thesis will present the findings of a mail 
questionnaire survey of. the Education, Experience, Responsibilities, 
and Salary, taken as of March 311 1955, of all members of the American 
Society For Quality Control, Boston Section. The findings are offered 
for comparison with the textbook and theoretical standards offered by 
the experts and authors in the Qua1i ty Control field. They are 
offered in contrast to the findings of' occupational surveys in other 
fields. 
The results of the survey should be usetul to several groups 
for the particular purposes detailed below. 
1. Managements of Industrial Organizations particularly from 
the personnel aspect should find this paper usetul in 
organizing for Quality Control. It will give them a 
picture of' those actively working in the field and may help 
serve as a guide as to whether to staff a Quality Control 
program from within the company or by recruiting from out-
? · 
side the ranks of present emplqyees. 
2. The paper should be useful to the Quality Control man 
himself'. It will give him a picture of the others 
bidding for jobs in his field. He will gain an insight 
into his strong or weak points in the competition for 
economic betterment. 
3. Educators in schools of Engineering and Business 
Administration should find this paper useful in helping 
to determine curricula in Qualit.Y Control. 
4. The American Society for Quality Control and its local 
sections should find the paper helpful in evaluating the 
nature of its ranks. It could help serve as a guide for 
future programming based on the wants and needs of its 
membership, the nature of which is not precise:cy- known. 
5. Final:cy-1 the results of this survey should be a matter of 
academic interest and curiosity to all those engaged in 
Quality Control activities. 
B. Work Previous]{ Done 
There is a dearth of literature on this subject. One 
survey, concentrating large:cy- on the opinions of Quality Control men 
in the Boston area regarding educational requisites has been done.* 
The results of Mr. Johnson's and Mr. Olsen's survey have never been 
published. The paper presents a tabulation of the surveyed opinions 
of a small nuni:>er of Quality Control men in the Boston area. It 
* 10 
concentrated large~ on the educational requisites thought desirable 
for Qualit,y Control men. Several articles and re-prints of speeches 
which outline the particular au thor's opinions of what a Quality 
Control man should be are available.* These papers present theo-
retical standards established by two well known and well respected 
Qualit,y Control authors. Most of the textbooks complete~ ignore 
the problem of personnel and adhere primarily to the technical aspects 
of the Quality" Control tools. Dr. J. M. Juran, Mr. A. v. Feigenbaum, 
and Mr. J. D. Heide each contribute a small section of their text-
books to a discussion of the desirable personal and technical 
attributes for Quality" Control personnel. None of the other text-
books devote much, if any, space to the problem of personnel. 
The Quality Control Handbook** has detailed what the au thor 
calls tta useful job specification for the Qua.li ty" Control Engineer'. 
This is the only job specification shown in the book and is quoted 
below for comparison to the actual compiled in subsequent sections. 
Special Training: Preferably in statistics, quality control, 
analysis of data. 
Experience: Three to five years of work in industry, dealing 
with several processes and products. Shop trouble shooting, 
methods work, process engineering, or quality contro1 are 
especia~ desirable. 
Personal Characteristics: Proved integrity, and ability to 
dea1 smoothly with people. Firm habit of reaching conclusions 
* 15, PP• 11-12 and 16, PP• 5-7 
** 5, P• 171 
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from facts, not from opinions. Conscious of the staff relation-
ship which has no authority except that which it earns through 
painstaking stu~, dispassionate reporting, and patient 
discussion. 
Duties: Make economic studies of losses incurred because of 
presence of defects. Set up to collect inspection data for 
identifying sources of defects. Stu~ shop processes and 
procedures to localize sources of defects. Where necessary, 
design experiments and follow trial lots to isolate causes for 
defects. Make studies of process capability. Establish 
statistical control charts where desirable. Prepare reports 
on causes for defects and iseuss with appropriate departments 
to secure improvement. Develop executive reports on various 
aspects of ~ality function including customer complaints, 
level of market ~ality, cost of spoilage, accuracy of 
inspectors, quality of outgoing product. Design and apply 
statistical sampling plans. Conduct supervisory training 
courses in quality control. 
Relationships: Has the right, on approval of department 
supervisor, to conduct studies in any department where 
necessary to trace causes of defects. May convene interested 
supervisors for discussing results of studies. May ask 
inspection or other supervisors to collect necessary data to 
further these studies. May ask aey department for data 
pertinent to the problems under investigation. Has no authority 
to order changes in product, processes, or procedures. 
1.0 
However, nowhere in the literature is there any information 
based on a surve,y which describes the background of the personnel 
employed in Quality Control. No one has undertaken the task of 
finding out what the person actually is like, what he does, or how 
nuch he is paid. 
C • Limi ta tiona 
The results of this paper are subject to the same general 
weaknesses of any questionnaire survey. Bias due to the failure of 
some to return the questionnaire seems unavoidable. This bias 
doubtless will have a tendency for the results to portray a better 
picture than is actually the case, since the rate of non-response 
can be assumed to be higher amongst those with less salary and 
education to report. In addition, those with a lesser interest in 
the society and the occupational field are more likely to fail to 
return the questionnaire. 
Another limitation of the survey is that it is restricted 
to members of the .American Society for Quality Control. Undoubtedly 
the Societies• membership is composed of the more gregarious element 
of those actually employed in Quality Control activities. It is 
probable that proximity to a city with a local section of the 
society also has some influence on whether or not a man joins the 
society. 
A third limitation is that the survey is restricted to one 
Metropolitan Area of the country which has its own economic 
ll 
peculiarities and problems as well as its own industrial composition. 
(This would be true of any geographic area selected.) Thus 1 the 
findings of the surve.y are not applicable to the entire field of 
Qualit.y Control but they must be viewed with proper regard for the 
stated limitations. 
D. Defini tiona 
In order to achieve optimum communication between author 
and reader, the following definitions, most of which are generallY 
accepted, have been adopted. 
Chapter III presents in more detail some definitions of 
quality Control and of its place in industr,r. 
1. ~ality Control: The totality of all means whereby a 
standard of performance is established and achieved. 
2. Statistical Quality Control: That part of the means for 
establishing and achieving a qualit.y specification, which 
requires the use of the tools of statistics. 
3. Quality Control Personnel: The persons active:cy engaged in 
establishing and achieving quality specifications. 
Note: This survey covers only the personnel who are members 
of the American Society for Quality Control. 
~. . Industrial Quality Control Personnel: The persons described 
above (3) employed by companies engaged in the manufacture 
of material products. Excludes extractive and service 
companies, government employees, educators, and consultants. 
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E. Historz ~ Background 
No two authors will agree as to when, where~ and hOW' 
Quality Control came into being. There is no doubt that Quality 
Control is as old as industry itself'. From the time man began to 
manufacture to this day there has been an interest in quality of 
both products and services. Historica.lly long periods of apprentice-
ship were required of men seeking to became craftsmen. These rules 
were, in part~ directed at maintenance of quality. 
In more recent years precision means of measurement have 
been developed~ inspection groups have enlarged, standards have 
been established b,y professional groups and laws have been passed~ 
all seeking to assure quality of output. 
Though the concept of quality requirements is quite old, 
statistical quality control is new. The sci ence of statistics dates 
back only a few centuries and its greatest developments have been 
during this century. From the early beginnings with the gamblers 1 
astronomers, physicists, and scientists statistical theory has 
been developed to allG:nf many industrial applications. 
The first to apply modern statistical methods to the 
problem of control of quality was Dr. Walter Shewhart of Bell 
Telephone Laboratories at the Hawthorne Plant of Western Electric 
Company.* In a memorandum prepared on Yay 161 19241 Dr. Shewhart 
made the first sketch of a modern control chart.** He later 
* 13, p. 9-11 
** 1, P• 1-2 
developed the technique in a number of published articles.# In 1931, 
Dr. Shewhart published the first book on Statistical Quality Control 
entitled, "Economic Control Q! Quality .Q! Manufactured Product"•* 
This book set a pattern for later applications of statistical 
methods to process control. 
Another major application of statistical theory to the 
control of quality was made by H. F. Dodge and H. G. Romig in the 
development of sampling tables far inspection. Their work was 
published in many papers and culminated with publication of the 
book "Sampling Inspection Tables", published by John Wiley, Inc. 
in 19b4. 
Despite considerable publicity given to the new methods, 
the rate of adoption was slow. Professor H. A. Freeman, who was 
promoting quality control at Massachusetts Institute of Technology, 
attributed this to "a deep seated conviction of the production 
engineers that their principal function is to so improve technical 
methods that no important quality variations remain, and that in any 
case, the laws of chance have no proper place among "scientific" 
production methods"•** Professor Freeman also mentioned the 
difficulty of obtaining industrial statisticians who were 
adequately trained in such a complicated field. 
The initial reluctance of American industry toward 
statistical quality control was rapidly overcome during World 
# See., eg. Bell System Technical Journal., volume v., October, 1926 
Quality Control Charta and volume VI., October., 1927 Quality Control. 
* 8 ' 
** 17, P• 261-263 
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War II. The outbreak of the conflict in 1939 set the United States 
thinking of national defense. This meant enlargement of military 
personnel and material. The armed services began to enter the 
market as large consumers of American output and1 as such, had an 
increasing influence on quality standards. 
The influence of the military on the adoption of 
statistical quality control was of two kinds. First, the armed 
services themselves adopted scientifically designed sampling 
inspection procedures. This put an indirect pressure on the 
suppliers of military material to adopt quality control procedures 
that would lower the rejection of their output by the service pro-
curement officers. A leader in the use of statistical techniques 
in the armed forces was General Leslie E. Simon, whose book "!!! 
Engineer's Manual Q! Statistical Methods" appeared in 1941.* 
Nexli the military embarked on an educational program. 
Many courses were given and research programs were expanded to 
develop new techniques as well as teach older ones. These programs 
stimulated interest and during the war many quality control societies 
were formed in the larger industrial cities. On February 16., 1946 
the American Society For Quality Control was formed by a unification 
of the nineteen local groups having an aggegate membership of 11 186 
persons. B,r June, 1955 the society boasted a membership of almost 
91 000 and still has ambitious plans for continued growth. Chart I 
shows the growth in membership by year f'rom 1946 to 1955. In this 
* 9 
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CHART I 
NUMBER OF MEMBERS OF '!HE AMERICAN SOCIETY FOR QUALI'IY CONTROL, BY YEAR, 1946 - 19.5.5 
10,000 
9,000 
a.ooo 
7,000 
I 6,000 
€:> 5,000 
&1 4,000 ~ 
3,000 
2,000 
1,000 
/ 
/ ~ 
L 
L 
v 
/ ~ 
_v---v 
/ 
0 
'.9 C'- J ~· 0 r-f N <"'' ~ \1'\ 0\ ~ 0\ ~ ~ ~ ~ ~ ~ 
. r-f r-f r-f r-f r-f r-f r-f r-f r-f r-f 
(YEARS) 
Source: Industrial Quality 
Control - February, 1956 
~ 
same period of time the number or local sections or the society 
increased to eighty-six4 
Such is the nature of the field under study, in a sense 
as old as the art or manufacture and yet one so new as to be 
enjoying a period or vigorous growth and dynamic development. The 
problems of such a field are bound to be manifold; an inquiry into 
the background and characteristics or the people involved is the 
prime purpose of this paper. 
l? 
II. Survey Technique 
A. General Comments 
The experienced statistician is most reluctant to take the 
results of any survey at face value unless he is acqucnnted with at 
least some of the details regarding the collection of the data. 
Therefore, this section will present specific information about the 
problems encountered in taking this particular survey as well as the 
methods used for getting responses. 
Another reason for presenting this section is that although 
the techniques used were certain~ imperfect, the response was high 
for a mailed questionnaire survey. Some readers, who may be planning 
similar surveys, may be able to profit by the author's mistakes and 
capitalize on the successes in this particular survey. 
B. Framing Of Questions 
One of the most formidable tasks in taking this survey was 
that of phrasing the questions. It was necessary to minimize the 
rmnber of questions and the length of the answers in order to maximize 
the rmni>er of responses. On the other hand, a worthwhile evaluation 
of Quality Control Personnel was not possible without gathering a 
considerable amount of detailed information. 
Every effort was made to make the answers of the check-off 
t,rpe in order to simplify the work of the respondent. Where this was 
done and the alternative answers could not be all inclusive, a box 
was 1eft for the respondent to give an answer not precise~ falling 
18 
within the groupings listed. These boxes were accompanied rl th a 
line to specify details. This was done in order not to inhibi t the 
respondent to the alternate answers and thereby create unnecessary 
bias in the answers. 
Several of the questions asked the respondent to fill in 
an answer, eg. Question 2: In what industry were you employed on 
March 31, 19.55? This type of question was used when it was difficult 
or impossible to list all alternative answers or when variable 
numerical answers were required. 
One question, No. ll (Indicate your position with the 
Quality Control Organization?) called for a subjective answer. This 
type of question gave the respondent complete freedom to express him-
self as he wished. This is considered psychological~ desirable for 
at least one question in a survey. Payne,* while emphasizing that 
questions in a survey should not be lengthy or difficult to answer, 
warns the surve.y-taker that many prospective respondents do not like 
to be complete~ restricted to alternate answers. 
After a draft of the questionnaire was prepared, the au thor 
reviewed it with the officers of the Boston Chapter of A.S.Q.C. for 
suggestions and approval. Ma.ey suggestions were made and after 
several redrafts the questionnaire was ready to be pre-tested. 
Copies of the tentative questionnaire were given to fifteen 
Qualit,y Control men to determine whether or not the questions were 
* 7, P• 261-262 
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phrased clearly to assure that they would not be subject to mis-
interpretation. In the pre-test, it was found that the exact sense 
of several of the questions was not transmitted to the respondent. 
Interviews with the pre-test respondents yielded suggestions for re-
phrasing. 
The questionnaire which was finally decided upon and 
approved by the Executive Committee of the Boston Section of 
A.s.Q.C. is shown in Appendix I. 
At first glance the questionnaire appears to be formidable; 
it had twelve questions some of which requested detailed information. 
However, it must be remenibered that the survey was without precedent. 
Interest among the members of the society was high. Another factor 
for consideration was that many of the members had a statistical 
background, they were acquainted with the problem of survey-taking. 
They were probably more prone to answer a questionnaire than would be 
the members of most other organizations. 
One important omission from the questionnaire was a question 
regarding the amount of government (particularly defense) work done by 
the respondent's employer. The question of how Illlch influence defense 
contracts have on the nature of a quality program in a compan;y has been 
the su~ject of mch discussion. Some specific information on this 
subject would have been interesting but for this oversight. 
C. Method Of Solicitation 
1. First Mailing 
The survey was of the questionnaire t,ype. 
20 
Questionnaires were mailed to all of the 214 meni>ers of the 
Boston Section of the American Society for Qualit,y Control. 
The initial mailing was made on April 20, 19.55 after 
considerab~e publicity through the Society's regular news-
letter and through announcements at the Society's meetings. 
The envelope to each meniber contained a covering letter 
shown in Appendix II, the questionnaire, a return envelope, 
and a return postcard (Appendix III) used to identify 
respondents without identifying their questionnaire. 
The postcards were used for respondent identifi-
cation which was desirable since the survey plans called 
for a series of follow-ups designed to maximize the response. 
In order to give the respondent ~m1m protection against 
identification of his response, the return postcards were 
directed to an address different from the return address of 
the questionnaires. 
2. First Follow~ 
The initial mailing yielded 109 returns, just over 
5o per cent of the memership, by May 6, 19.55. By this time 
the daily rate of returns had diminished measurably below 
the rate of the initial influx and the second st.ep of the 
mailing campaign was instituted. .A postcard reminder 
(Appendix IV) was mailed to each of the non-respondents. 
3. Second Mailing 
Between May 6 and June 1, an additional 34 
questionnaires were returned. This made a total of 143 
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returns or 67 per cent of the membership and the third step 
of the campaign was begun. On June 1 1 a second mailing of 
the questionnaire with a covering letter (Appendix V) was 
made to all non-respondents. Sinultaneous:cy- an attempt was 
made to contact twenty-four (one-third) rando~ selected 
non-respondents by telephone. The purpose of the telephone 
contact was twofold, first to solicit a response and secondly 
to evaluate the non-respondent bias. Seventeen successful 
telephone contacts were made. Seven others could not be 
contacted for various reasons: Three had no telephone listed, 
three not at home, and one had entered the Armed Forces. 
Most of those contacted by telephone indicated that 
they had misplaced the original questionnaire and promised to 
return the one from the second mailing. An additional twenty-
one were received a:fter the second mailing. Ten were from 
those contacted by telephone. This made a total of 164 
returns for a response rate of 77 per cent. 
D. Evaluation Of ~Respondents 
As noted above, seventeen telephone contacts were made in an 
attempt to evaluate the non-respondent bias. SUch an evalnation is 
necessari:cy- subjective and might be considered by the purist as almost 
conjectural in nature. However, there are few, if any, practical rigid 
techniques for making an ana:cy-sis of non-respondent bias. 
The most significant point about the non-respondents was 
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that a higher proportion were in "non Quality Control" jobs than 
those who responded. Most indicated that they had an interest in 
Quality Control and some connection with Quality Control functions 
in their plants. However, they had not returned the questionnaire 
because their prime function was in another field and they thought 
that the survey was strict~ for active ~ality Control people.# 
The author notes with some surprise that of the 164 returns, 37 
were from persons having prime functions other than Quality Control 
activities. 
In an effort to evaluate bias due to non-response, 11ihe 
returns were divided into three groups, those received prior to 
May 6 (postcard follow-up mailing date), those received between 
May 6, and June 1 (second mailing date), and those received after 
June 1, 1955 • 
There was no significant difference in the mean salary of 
the three groups. This is merely an indication that the non-
respondents were not more prevalent in the low or high income groups. 
E. Coding And Tabulation 
The questionnaire was designed so that all answers could 
be numerically coded or so that variable information could be 
directly tabulated. Each questionnaire was numbered upon receipt to 
preserve the chronological order of response. All data except the 
subjective answers to Question 11 (designed primarily to verify 
answers to Question 3, 101 and 12) were punched into I.B.Y. cards 
# Which indeed was the original intent. 
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for ease of tabulation. By punching the data into I.B.M. cards it 
was possible to readily organize data into any grouping desired. 
The cards were listed and tabulated in order by date of 
receipt of response, by industry classification, by size of compa~, 
and by job classification. Thus, the normally wearisome task of 
tabulating a large mass of detailed data was reduced to a relative:cy-
simple job. 
2.4 
III. The PlAce Of Quality Control In Industry 
A. Definition Of Quality Control 
This section is presented in order that the non-technical 
reader may more fu~ appreciate the meaning of the answers to 
some of the questions. The answers to the questions regarding 
work experience and present responsibilities would have little 
meaning to the reader not acQ!.lainted with the Q!.lali ty control 
function. 
Dr. Feigenbaum* of the General Electric Compaey has 
defined Quality Control as nan effective system for coordinating 
the quality maintenance and quality improvement efforts of the 
various groups in an organization so as to enable production at the 
most economical levels which allow for full customer satisfaction". 
Leonard Seder.~*, a Quality Control Consultant, has 
defined Quality Control in the following manner: "Quality Control 
is, but is not only: 
1. ! method of Sampling Inspection instead of 100 per cent 
inspection. 
2. A method of accul!lllating statistical information and 
plotting charts during the production of an item. 
3. A manner of app:cyi.ng statistical techniques to interpre-
tation of production quality data. 
4. A. method of inspecting a product while it is being 
produced instead of waiting until it is too late to 
* 2, P• 117-118 
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correct deviations." 
Since most texts on Quality Control use similar definitions 
or some variation of them there is little doubt that the,y are 
adequate. However, it should be noted that few, if any, Quality 
Control Departments of manufacturing companies practice Quality 
Control in the broad sense defined above. This factor doubtless 
has great influences on the variations in background and duties of 
the Quality Control people in different companies and industries. 
B. Jobs Of Quality Control 
Most authors agree that a Quality Control Program can be 
described in terms of four basic jobs. 
1. New-Design Control: Included here is the quality control 
effort on a new product while its marketable characteristics 
are being decided; while it is being designed, sold to the 
customer, planned for manufacturing methods, and initia~ 
costed; and while ita quality standards are being specified. 
In the case of quantity production, new-design control ends 
when pilot runs have given proof of satisfactor.r production 
perform.roe, while with job-shop production, the routine ends 
as work is being started on production of the component 
parts. 
2. In-coming Material Control: Involved here are the procedures 
for actual acceptance of materials and parts purchased from 
other companies or, perhaps, from other operating units of 
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the same compacy. Oeassionally incoming-material control 
applies to parts produced in one area of the same factory 
for use in another area. 
Most of the standards and specifications used are those 
set up during the new-design control procedure. In the 
case of raw nB terials or where ne. terials are purchased 
for products designed previous to the institution of new-
design control, the setting of standards and specifications 
becomes a part of the incoming-material control routine. 
3. Product Control-: When the design has been completed and 
planned, and when material and parts have been received, 
product control, the third jOb of quality control, comes 
into play. Product control is concerned with the actual 
control over parts and materials as they are being machined, 
processed, assembled, and packaged. It ends when the 
product is received by a customer 'Who remains satisfied 
with it during the useful li£e of the product. 
4. Special Process Studies: Concerned in this work are 
quality problems that arise during the product-control 
routine and are not readi~ solved or questions involving 
the desirability of changing operating characteristics or 
tolerances. Special process studies are also conducted to 
investigate possible improvements in performance and cost 
characteristics, as these characteristics are affected by 
product qnality. 
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c. Expected Results Of ! Quality Control Program 
The Results: The major objective of quality control is 
to put a good product in the hands of a satisfied customer at a 
reasonable cost. Experience has shown that, when this is done by 
controlling product quality within the factory, operating costs 
a r e general~ reduced. 
This reduction in operating costs is made possible because, 
in its past efforts to make a balance between the cost of a product 
and the service it renders , industry has tilted the scales con-
siderab~ in the direction of product costs that are too high. 
Many of the "costs of quality" are spent either to correct 
mistakes or to police them. These high costs, in increased 
inspection, manufacturing losses, and other similar categories, 
have been substantial~ reduced by an effective program of quality 
control in many shops. 
Varying with the circumstances of each application, the 
six benefits that rray be expected from an over-all quality control 
program are: 
1. Improvement in product quality. 
2. Improvement in product design. 
3. Reduction in operating costs. 
4. Reduction in operating losses. 
5. Reduction of production-line bottlenecks. 
6. Improvement in employee morale. 
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D. Quality Control And The Cust omer 
The efficiency of competitive manufacturing enterprise 
is measured broadly through accumulated differences between price 
and cost, the latter as functions of a third variable, quality. 
An essence of quality is customer utility. Specifica~, a 
manufacturer projects a quality standard corresponding to a 
competitive level of utility, and a customer purchases against 
the preferred standard, subject to later verification. Obvious:cy-, 
market price and sales volume are functions of the quality standard 
offered and the buyer's degree ~confidence that the product will 
conform to standard. 
A product standar d is usually descr ibed in terms of 
physical and chemical characteristics, with that degree of complete-
ness and circumscription necessar,y to distinguish one degree of 
competitive utility from another. Since some variability in each 
charact eristic is technical~ and economica~ unavoidable in 
manufacturing, a standard is specified large:cy- in terms of limits 
of acceptable variation in characteristics. 
!2, justify buyer confidence, a manufacturer must observe 
one or both of two operations: 
1. Fully and reliably inspect all units of parts and products, 
to screen out non-conforming units before the,y reach his 
market. 
2. Control the variability of quality characteristics at 
source to a degree where few, if any, parts and products 
fail to meet their respective standards. 
E. Quality Control And The Vendor 
Materials, parts, and assemblies of many types are 
purchased by factories for use in their manufacturing operations. 
It is essential that the quality of these n:aterials conform with 
the requirements for their use in production. The most effectively 
designed product cannot proper~ be produced unless the materials 
used for its manufacture are satisfactor,y. 
A wide variety of approaches have been used for this 
control purpose. At one extreme have been the companies either 
with no control procedures at all or with very informal ones. 
These plants have trusted to good fortune that incoming material 
will be acceptable when used in production. At the other extreme 
have been those plants which inspect material "to death". These 
plants have expended more time and money than necessary to main-
tain adequate control of incoming material quality. This 
frequently causes an increase in the price of purchased rna terial 
as well as causing excessive in-plant expense. 
After new-design control actively has resulted in the 
specification of a good product, incoming material control 
techniques have a task of assuring, at the most economic levels 
of costs that naterial of proper quality will be available for 
use during actual manufacture of the product. 
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IV. General Observations About Respondents 
A. Introduction 
Before looking at the detailed statistics regarding 
education~ experience, responsibilities and salaries of the 
respondents, it would be well to make some general observations 
about the respondents. The following paragraphs will describe 
the membership of the Boston Chapter of the American Society for 
Quality Control (the group surveyed) as reflected by the sample, 
in terms of job classification, age, size of company, and 
industry. 
B. Classification ~ Job Title 
Question four on the questionnaire asked the respondent 
to "indicate your specific job title with a check in the appropria-te 
box11 • The following choices were then listed: 
Inspector 
Inspection Supervisor 
Inspection Chief 
Quality Control Technician 
Industrial Statistician 
Quality Control Engineer 
Quality Manager 
If Other, Please Specify 
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Each title listed was accompanied by a brief definition of 
that job. The definitions were incomplete but had to be compromised 
because of space limitations. 
From the 164 responses, there were fort,r-five different 
job titles reported. The.y ranged from Inspector to President and 
General Manager. Many were similar and the answers to other 
questions indicated that maey of the differences in job titles 
were simp~ differences in the nomenclatures used by the respondent 
or his emplqyer. For meaningful tabulation and presentation, the 
returns were grouped into ten relative~ homogeneous groups and a 
miscellaneous category. This grouping was necessary for useful 
ana.~sis, since the societ,y 1s menibership was so diverse. Therefore, 
little or no attempt will be made in this paper to make any 
generalizations about the memership as a whole. Each occupational 
group will be treated separately whenever possible. The groups 
and the rmnber of returns under each are shown in Table I. 
Question 11 asked the respondent "to indicate your 
position within the Qualit,r Organization of your company. (If not 
in formal Qualit,y Organization, describe your relationship to it.)" 
The answers to this question were used to help classit,y the responses 
into occupational groups. 
The answers to this question were necessarily qualatitive, 
therefore, no tabular information can be recorded. However, the 
answers were useful in developing generalizations presented in later 
sections. 
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TABLE I 
NUMBER OF RESPONSES FOR EACH JOB ClASSIFICATION 
Job Classification 
Quality Manager 
Quali~ Control Supervisor 
Inspection Chief - Inspection Supervisor 
Quali~ Control Engineers 
Engineering Personnel 
Industrial Statistician 
Quality Control Statistician 
Administrative Personnel 
Consultants and Teachers 
Government Personnel 
Wdscellaneous 
No. Of Res;eonses 
26 
14 
20 
25 
18 
6 
7 
19 
10 
7 
12 
164 
The Quali ~ Manager, Quali ~ Control Engineer, Industrial 
Statistician, Quality Control Technician, and Government Inspection 
and Quality Control Personnel groups were straightforward and 
presented no classification problem. Some of the other groups shown 
in Table I need further definition. 
These definitions will be provided in the following para-
graphs. The reader should note that it is practically impossible 
to classify the ansvrers to mailed qUestionnaires precisely, but for 
the most part the responses logically fitted one of the groups 
established. 
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Quality Control Supervisors: This group contains supervisors 
of Quality Control Engineering, Assistant Quality Managers, and 
peop:}.e ( general:cy in snaller companies) who are responsible for 
inspection functions and concurrently perform Quality Cont rol 
Engineering functions. 
Inspection Chief - Inspection Supervisor: The returns under 
t hese two job titles were combined for tabulation. This was 
done because of the need to establish the minimm nuni::ler of 
groups and the desirability of having each group as large as 
possible. The returns under both titles were examined care-
fully regarding the duties performed, allocation of time, age, 
experience, and salary. It was determined that the combination 
was logical in that the two groups were similar and could be 
considered homogeneous. 
Engineering Personnel: This group conbines the non-supervisory 
engineering personnel having titles such as Production Engineer, 
Design Engineer, Process Engineer, Industrial Engineer, and 
Laboratory Supervisor. The group is rather heterogeneous with 
the main common bond being that all respondents largely performed 
engineering duties. 
Administrative Personnel: This group is comprised of r elatively 
high level production, engineering, and administrative executives. 
Several of the respondents in this group indicated some degree of 
ownership of their respective companies and that the.y received a 
share of the entrepreneur's profits. Some of the specific titles 
reported on the questionnaires were Production Manager, Director 
of Engineering, Technical Director, General Manager, President 
and General Manager, Comptroller, and Treasurer. 
Consultants and Teachers: There is little justification for 
co:ni:>ining these two titles into one group except thS.t in both 
cases the men were relatively mature and well educated, and 
that their duties were largely concerned with education in one 
for m or another. In most of the tabulations which follow 
little data will be shown under this category, since the 
fu:retions of both groups are relatively meaningless in a stuey 
of "Industrial11 Quality Control. There were actually seven 
consultants and three teachers reporting. 
Miscellaneous: This group represents a conibination of 
Production Supervisors, Inspectors, Accountant, Office Methods 
Analyst, Business Manager and other similar persons. This 
group is very heterogeneous and will be used in the tabulations 
that follow primarily to enable totalling of all groups for 
overall analysis of the society's members. 
C. A:ge Of Members 
Question one asked the respondents to check one of ten age 
groups covering a range of from 20 years to "6.5 and over" in increments 
of five years. The age distribution of all respondents coni:lined is 
shown in Chart II. The median was at 38 years, the arithmetic mean 
was at 39 .9 years, and the modal group was 35 - 39. The age distribu-
tion of all members is only significant in that when compared to the 
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age of menbers of other comparable groups* it appears that the 
quality control men are a rela ti veJ.y young group. 
The U. S. Department of Labor's survey of engineers taken 
in 1949 - 1950 reported that 45 years was the median age of 
respondents. 
MUch more significant than the distribution of the age 
of all meni:lers is the age of menibers within each job classification. 
Table II presents the median age of the respondents within each 
job classification. 
T.A.BLE II 
MEDIAN AGE OF RESPONDENTS WITHIN EACH JOB ClASSIFICATION 
Job Classification 
Quality Manager 
Quality Control Supervisor 
Inspection Chief - Inspection Supervisor 
Quality Control Engineer 
Engineering Personnel 
Industrial Statistician 
Quality Control Technician 
Administrative Personnel 
Consultants and Teachers 
Government Personnel 
lledian Age 
38 
35 
37 
.34 
37 
37 
37 
40 
44 
48 
The reader will observe from Table II that Quality Control 
Engineers were the youngest of the groups .ror which tabulations are 
* 19, P• 4-5 
3? 
presented in later sections of this report, while Gover moont 
Per sonnel were the oldest of the groups. One surprising 
observation can be made about the ~ality Control Technicians. 
Gener ally, this is considered a "beginners" job, in a sense a 
form of apprenticeship to be served bef ore qualification as a 
Quality Control Engineer. However, this was not enti rely the 
case, several of the Technicians had mey years experience, 
though little formal education. 
D. Size Of Employing Company 
Of the 164 questionnaire returns, 144 were from persons 
employed in mam.facturing companies, ten were from consultants 
and teachers, seven were from government employees and thr ee 
were from persons employed in service industries. The returns 
from consultants, teachers, and government employees are not 
included in the discussion of size of employer since size of 
compaey for these respondents would be meaningless. 
To evaluate the size of company, the returns were 
arranged in rank order of size and the Table III below describes 
the size distribution by showing the size of company at various 
positions in the distribution. 
The reader will observe t hat t here i s an apparent 
i nterest i n quality control i n bot h l arge and small companies. 
Size of emplo-ying company r anged fr om 17 to 12,000 employees. 
TABLE III 
DISTRIBUTION OF SIZE OF EMPLOYING COMPANIES 
Position In Distribution 
Smallest Compaey 
Lower Decile 
Lower Quartile 
Median 
Upper Quartile 
Upper Decile 
Largest Compaey 
No. Of Emplgyees 
17 
110 
300 
700 
2,000 
4,000 
12,000 
The staffing of a Quality Control Organization might 
well be expected to vary considerably due to the size of company. 
Presumably, the larger companies can afford to employ specialists 
to perform the various functions within their quality program. 
However, the sns.ller companies woo.ld presumably have to depend on 
one or more ''generalists" to carry out all phases of the program. 
The results of this survey indicate that some of the sns.ller 
companies delegated the quality control fumtions to a person (or 
persons) whose major field of specialty was in some other function. 
The distribution of size of employing compaey was tabulated for 
each of the occupational groups. 
Table IV below shows the median size of employer for each 
of the job classifications tabulated. 
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TABLE IV 
MEDIAN SIZE OF EMPLOYING CO!IlPANIES FOR EACH JOB CLASSIFICATION 
Job Classification 
Quality Manager 
Quality Supervisor 
Inspection Chief - Inspection Supervisor 
Quality Control Engineer 
Engineering Personnel 
Industrial Statisticians 
Quality Control Technicians 
Administrative Personnel 
Miscellaneous 
Median Size Of Compaqr 
562 
462 
675 
1,000 
775 
5,500 
1,000 
250 
611 
Several interesting observations can be made about the 
data presented in Table IV. The reader will note that the median 
size of company for Industrial Statisticians was very high. From 
this can be drawn the very logical conclusion that only the very 
large companies have a statistical specialist on their staff. 
The median size of company for Administrative Personnel 
was smaller than the mediAn size for any other job classification. 
This is certainly significant evideme that nany snall companies 
have an interest in Quality Control, but do not have a staff devoted 
strict~ to that activity. These companies apparent~ assign the 
quality control responsibility to a high engineering, production, 
or administrative executive • 
The median size of compaqr for Quality Control Engineers 
and Quality Control Technicians was considerably higher than the 
median for all respondents combined. This is some evidence that 
the companies having persons in these positions are generally large. 
On the other hand the Qualit,r Supervisors were from 
companies with a median size of 462 employees. This is considerably 
smaller than the overall median of 700, doubtless partially a 
function of the grouping into job classifications. The persons in 
this group, as indicated previously, generally performed a 
combination of line inspection and staff qualit,y control engineering 
functions. However, the jobs were not dignified by the title of 
Quality Manager even though the scope of the job might well have 
been as broad as the scope of macy Quality Manager jobs. 
The Quality Managers, with a median employer size of .562, 
were also more often than not from the smaller companies. 
E. Membership ~Industry 
Question two asked the respondent to report the indust~ 
in which he was employed on the survey date, based on the major 
product line. Of course the teachers, consultants, and government 
workers were not employed in any industry as sueh and they are not 
included in the discussion of indust~. Three of the respondents 
reported that the.y worked in service industries, 137 worked in 
manufacturing companies, and seven did not report the indust~. 
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(Several noted that they did not report indust~ because it would 
serve to identify the return.) 
The 137 returns from respondents in the manufacturing 
industries were coded in accord with the u.s. Bureau of the Budget's 
Standard Industrial Classification Mannal.* 
The responses were coded into the most detailed breakdown 
possible (four-digit codes in the nanual). However, tabulations in 
this paper combine the industries genera~ into the major groups . 
(Two-digit codes in the manual.) The natable exceptions are: 
1. The electronics industry is shown separate from its major 
group. 
2. Paper and printing are conbined. 
3· Rubber and leather are combined. 
4. Textile and apparel are comined. 
5. Primary and fabricated metal industries are combined. 
Table V below compares the number of responses received 
from members in each na.nufac turing indust~ with the total employment 
in each of the industries in the Boston Metropolitan Area. Note: All 
of the responses were not from persons in the Boston Metropolitan Area 
(which general.zy includes coumnnities within a 30 mile radius of 
Boston). However, most of those outside this geographic boundary were 
not far outside and a comparison of the returns with the total 
na.nufacturing employment in the Boston Metropolitan Area does not 
seem unreasonable. 
* 19 
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TABLE V 
COMPARISON OF THE NUMBER OF RF...SPONSES WITH TOTAL EMPLOYMENT IN EACH INDUSTRY 
Responses Per C~nt Of Manuf'acturin& /J:_ 
Indust :r:v Number Per Cent Employment In Each Industry 1 
Food Processing 4 3 9 
Textiles and Apparel 4 3 13 
Paper • Printing, Publishing 12 9 12 
Chemical Product• 10 7 4 
Rubber, Leather Products 3 2 14 
Primary, Fabricated Metals 13 10 7 
Macbiner,y (Not Electrical) 9 7 8 
Electrical Machinery 13 10 4 
Electronics 46 33 12 
Transportation Equipment 6 4 6 
Instrwn.ents 11 8 3 
Miscellaneous __.2 _.!± 
..J. 
137 100 100 
iJ_ Source: u. s. Department of Labor - Massachusetts Department of Labor and Industries 
$ 
From Table V it may be seen that so-called durable goods 
industries (particularly electrical machinery and electronic 
products) empl~ed more than their proportionate share of the 
respondents. Several factors undoubtedly influence the distribution 
of Quality Control Personnel relative to the distribution to the 
industrial distribution of total employment. The author regrets 
the omission from the questionnaire of a query regarding the pro-
portion of government work done by the employer. It is probably 
safe to assume that government procurement contracts requiring 
Quality Control activities of contractors has a significant in-
fluence on the industrial distribution. 
The high proportion of respondents in the electronics 
industry assuredly reflects this influence. The government pro-
cureJOOnt agencies, particularly the Air Force, are exerting 
tremendous pressure on manufacturers to establish quality control 
programs. Another important influence on the industrial 
distribution seems to be the stage of development of the industry 
and the degree of complexity of the industry's technological problems. 
In recent years Quality Control techniques have been 
adapted for use in service industries such as insurance companies 
and even in Government Statistical Agencies. These techniques have 
been used largely in checking the accuracy of correspondence, paper 
work, and computations. However, it is apparent that these are 
still in stages of development, since only three of the respo~~es 
were from persons employed in these industries. 
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V. Education 
A.. General Extent Of Fornal Education 
Each person in this country spends a very large proportion 
of his lifetime in classrooms receiving fornal education. Therefore, 
it is only to be e:x:pected that the extent and specific nature of that 
education is boond to exert a profound influence on his life. In 
aey occupational survey of this type, one of the most important 
considerations is the total amount of formal education as well as 
the type education received by each of the respondents. Ther e is no 
doubt that the amount of formal education has an influence on the 
manner in which each individual earns his living; it also most often 
a.ffects his earning power. 
Questions S, 6, and 7 of the survey questionnaire were 
designed to find out how much and what type of formal education each 
of the respondents had received. Question S asked for the total 
nuni:>er of years of fornal education of each classification; High 
School, College, and College (Graduate Study). Table VI show·s a 
summa.ry of the answers to this question for the respondents in all 
occupational groups combined. 
The figures in Table VI have been rounded to the nearest 
whole year. Where the respondent indicated that courses were taken 
in night school, the number of equivalent full time years was 
computed and tabulated. 
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TABLE VI 
NUMBER OF YEARS ATTENDED HIGH SCHOOL AND COLLIDE 
No, Years Attended High School College College (Graduate Level) 
No Answer 0 26 122 
1 Year 3 12 18 
2 Years 0 19 15 
3 Years 2 10 14-
4 Years 158 86 5 
5 Years _..! 
..11. 
-
-
164 164 164 
In addition to the formal education shown in Table VI, eight 
respondents indicated that they had attended one or more years of 
technical school, specializin£ in such fields as mechanical trades. 
drafting, radio, and electronics. Three respondents listed some 
correspondence school education and three others listed company 
training programs as a source of education. 
B. Education BY Job Classification 
As noted above, the amount of :formal education received by 
an individual is bound to affect his mode of earning a living. This 
section will show the amount and type of formal education received b.y 
each of the respondents to the survey. Data wU.l be presented 
separately for each of the occupational groups established :trom the 
returns. The definitions of these groups appear in Section IV of 
this paper. 
Table VII presents a summary of the total formal education 
received by each of the respondents. This data., presented for each 
of the occupational groups, measures education in terms of diplomas 
and degrees received from schools and colleges. 
The reader will observe that the Industrial Statisticians 
had received more formal education than any of the other occupational 
groups. Consultants and teachers ranked next in the total amount of 
education. Inspection Supervisors and Quality Control Technicians 
received less formal education than any of the other groups. 
As may be seen from the table, all but five of the 
respondents were high school graduates. Ninety-six of the 164 (59%) 
answering the survey had graduated from college. Twenty members 
(12 per cent of the total) had received Master's Degrees from college 
and five had received Doctor's Degrees. In addition to the education 
shorrn in this table, it should be observed that many of the respondents 
had attended college but (on the date of the survey) had not been 
awarded degrees. 
Reference back to Table VI will short that forty-one of the 
members had done some college work at the undergraduate level but 
had not received degrees. s:ome indicated on the questionnaires that 
they were working toward degrees, others indicated that they were 
taking special courses. In addition there were three meni:>ers who had 
been awarded Associate in Engineering Degrees and two others who had 
received certificates for specific engineering programs. 
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TABLE VII 
FORMAL EDUCATION RECEIVED BY RESPONDENTS BY JOB CLASSIFICATION 
Total Number Number Number Number 
Number Awarded Awarded Awarded Awarded 
Of High School Bachelorrs Master's Doctor's 
Job Classification Respondents DiEloma De~ree Degree Degree 
Quality Manager 26 26 16 2 a 
Quality Control Supervisor 14 14 8 1 0 
Inspection Supervisor-Inspection Chief 20 18 3 0 0 
Quality Control Engineer 28 25 17 2 0 
Engineering Personnel 18 17 16 3 0 
Industrial Statistician 6 6 6 3 0 
Quality Control Technician 7 7 1 0 0 
Administrative Personnel 19 19 l3 i~ 0 
Consultants and Teachers 10 9 8 3 3 
Government Employees 7 7 3 1 0 
Miscellaneous 12 11 
.2 2 0 
TOTAL 164 159 96 2f 5 
& 
There were also ma~ respondents who indicated that they 
were doing or had done some graduate level college work. A 
comparison of Table VI with Table VII will show that a number of 
respondents had done some work toward advareed degrees, but had not 
graduated by on the survey date. Those shown on Table VI with four 
years of graduate study had all received Doctor's Degrees. Those 
with three years of graduate study had all received law degrees in 
addition to their first Bachelor's Degree. The respondents 
reporting two years of graduate study had all received Master 's 
Degrees. Those with one year of graduate study had all done partial 
work toward a degree, had been awarded degrees, or had done con-
siderable advanced study toward a second Bachelor's Degree. 
c. ~Of College Education 
Throughout histor,r, the world's philosophers and educators 
have argued the merits of a general type of education against the 
merits an education specializing in one or more major fields. The 
argument continues today with only one point being resolved. It 
is agreed that in the world of today education must be a combination 
of both general and specific, the amount of each that makes up the 
total is s till the subject of discussion. 
That this is important to any personnel survey there is no 
doubt. In the case of qp.ality control personnel, rna~ of the text-
books and indeed many of the articles written in technical journals* 
* 15, P• ll 
observe that the successful ~alit,y control man requires no education 
with emphasis on engineering. The same is true for maey other 
occupational fields. 
In recent years, tremendous emphasis has been placed on 
engineering education; this particularly true in marru.facturing 
industries. The title ttEngineer" has become almost a cliche i n the 
field of manufacturing. A glance at the help wanted columns of 
almost a~ metropolitan newspaper of today will find advert i sements 
for design engineers, component engineers, time stuqy engineers, 
safety engineers, sales engineers, and on ad infinitum. M'!l.ey of 
these positions without doubt require persons with an engineering 
training. For others; quite often a good mechanical aptitude or 
some skill in the particular field will be enough to get the 
position. 
Question 6 on the questionnaire asked for detailed infor-
mation about college training; the t,ype of degree and the major 
and minor fields of study. It was designed to find out, as closely 
as possible, the precise nature of the education of the persons 
employed in the field of quality control. Of the ninety-six 
respondents reporting that they had received Bachelor's Degrees, 
81 had Bachelor of Science Degrees, 13 had Bachelor of Arts Degrees, 
and two had Bachelor of Business Administration Degrees. 
Table VIII shOW's the major field of stuqy for each 
respondent in each of the occupational groups. These major fields 
of study app~ only to the undergraduate college training of the 
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TABLE VIII 
MAJOR FIELD OF STUDY, UNDERGRADUATE COU.EXJE WORK BY JOB CLASSIFICATION 
~ ~ r-1 e 0 e Job CD II) 0 ~ bO >! ~ 118 II) I .fo) "t= m ~ oM g g ~ J-4~ ~~ .fo) II) Classification k~ 0 r;l-8 0; m .fo) '1::r-~ ~ 00 0 ~1 j~ II) l>a~ t:~ 0-M ~~ ~ Major ~ ~t 
.H ~ g .fo) II.) ~j g~ ~ i • • CD¥'! 'Eo E l~ p.p. ¥'110 .g-:;; ~~ 1'1) () CD 0> () ~~ :·t &() ~ m I> J-4 0) Field o:r study 114' ~~ ~ ~114 8~ 8~ :2 g 
Chemical Eng. (Chamistr.y} J ... 1 2 8 .. 1 J 1 ... 
-
19 
Electrical Engineering 7 3 1 2 2 
-
... 2 ... 1 
-
18 
Mathematics, Pnysics, Science 
-
~ ... 3 1 5 
-
2 2 
- -
13 
Business Administration 
-
1 ... 3 2 
-
... 
- -
1!!1 4 10 
Engineering (No Details) .. 3 ... ... 1 1 ... 2 2 ... ... 9 
Mechanical Engineering 2 ... ... 3 2 
- -
.. 1 ... .. 8 
Industrial Engineering 1 .. ... 
-
... ... ... • 1 2 e 5 
TextUes 
-
... 1 1 ... 
-
... 
-
1 ., '!0 3 
Others /;.,. 3 1 ... 3 
-
@I ... 3 ... ... 1 11 
TOTAL 16 8 J 1Z 16 ~ 1 lJ 8 J s 96 
A Other major fields are: Dairy, Landscape, Architecture, Economics, English, Romance Languages, 
and ~edieal. 
\.n 
.... 
respondents. While mny of the respondents undoubtedly have had 
some engineering training, the table indicates that the theoretical 
standards for education are not always fulfilled. 
D. Education In Quality Control And Statistics 
The Boston Metropolitan Area enjoys the advantage of being 
one of the nation's educational and cultural centers. There are a 
large muli:>er of colleges and universities in the area. These 
schools not only offer regular curricula to full time students but 
they also offer evening courses both for degree students and for 
those requiring an occasional course in some particular field of 
stud;y'. The area is said to offer more opportunity for courses in 
~ali ty Control than most other areas of the country. 
Since specific education in Quality Control and in 
statistical methods are both important to the technical man working 
in the field of Quality Control, one question in the survey was 
designed to evaluate how ruch specific education in these two fields 
had been received by each of the respondents. 
Question 7 asked the respondents to report the number of 
courses specifically devoted to Quality Control and Statistics. The 
question also asked for a breakdown by the sponsor of the course; 
whether taken as part of the regular college curriculum, a special 
course in college, sponsored by a government agency, sponsored by the 
American Society for Quality Control, taken as in-plant training or 
another. 
52. 
Very few respondents answered under the 11 other11 category and 
all who did indicated self-study. These answers were not included in 
the tabulation. Table IX shows a sunmary of the .answers to Question 7 
detailed by occupational groups. The average murber of courses for all 
respondents was 3.1 for each. The dispersion of the distribution of 
the nunber of courses taken by each respondent was quite wide, ranging 
from zero in many cases to as high as 16 courses for one respondent. 
A large proportion of the specialized training was received in 
colleges and universities, about equally divided between regular 
programs and special courses. Statistics courses were more often than 
not part of the regular college training, whereas Quality Control 
courses were more often taken as special courses. The next most 
important sponsor of courses was the American Society for Quality 
Control. Government sponsored and In-Plant courses were not important 
sources of formal education. 
Using courses in Quality Control and Statistics in an 
indicator, the Industrial Statisticians were again the most extensively 
educated of the groups tabulated. They had an average of 5.2 courses. 
Quality Control Engineers ranked next with 4.3 courses. quality 
Control Supervisors, Engineering Persormel, and ~ality Oontr•l 
Technicians were all close to the overall average with 3.4, 3.3, and 
3.2 courses respectively. Quality Managers, Inspection Chiefs, and 
Supervisors and Government Employees averaged 2 .6, 2 .6, and 2.7 
respectively. The Administrative Personnel ranked lowest with an 
average of 1.9 courses. 
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TABLE IX 
NUMBER OF COURSES IN QUALITY CONTROL AND STATISTICS BY JOB CLASSIFICATION 
Jot e Jot 0 e f CD (I) : I f~ rJ "t= "t= h ~~ 
..., 
•r-1 8~ ..., j 0 Jot Q) Cl 0 QS ~M 00 ~~ OJ.. J.!M IQ ·r.:~ ~'S ~~ CD e ~ ~t ~~ of.) (I) ~ 0 j ii • • jj t: 0 ~~ j~ j~ Q) ~ P.O.. if ~ f (,) ~~ ~~ ., ..., ~ ~ If 83! ·r-1 ~ ::E: 
Total Number or Respondents 26 14 20 25 18 6 7 19 7 12 154 
Type Of Course Taken Number ot Courses Taken 
College Quality Control 26 12 18 
.39 19 7 6 7 6 14 154 
Statistics 12 21 7 40 20 19 10 11 .3 17 160 
A.s.Q.c, Quall ty Control 1.5 12 1.5 12 12 1 3 10 2 4 86 
statistics 8 0 2 4 J 0 2 1 1 1 22 
Government Quality Control 
.3 1 .3 2 2 2 1 1 4 0 19 
statistics 1 0 1 4 1 2 0 1 1 0 11 
In-Plant Quality Control 
.3 1 .5 1 2 0 0 .3 2 .3 20 Statistics 0 1 1 
.5 0 0 0 2 0 0 9 
Total Quality Control 47 26 41 .54 .3.5 10 10 21 14 21 279 
Total statistics 21 22 11 53 24 21 12 1.5 .5 18 202 
Grand Total 68 49 .52 107 59 .31 22 .36 19 .39 471 
Average Number Per Respondent 2,6 3,4 2.6 4,3 3.3 5.2 3.2 1,9 2,7 3.2 3.1 
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VI. Werk Experience Of Quality Contro1 Personne1 
A. Genera1 Observations 
It has often been said that experience is the best teacher. 
There.fore, it is no surprise that the amount and type of work 
experience o.f the respondents is an important factor in a survey or 
of this type. 
Question eight or the survey asked the respondent to 
"indicate m~aber or years of each type or experience. (Inc1ude part. 
time work in terrae o.f equi va1ent ful.l time.)" A table was included 
on the questionnaire to a1low the respondent to report the number of 
years emp1oyed by his present em.p1oyer, previous emp1oyers makinc 
related products, and previous employers making unrelated products. 
The table a1so a1lowed the respondent to report his experience with 
each type of employer under each of the .following .functions: Quality 
Contro1, Production, Engineering, Inspection, and other. 
It is impossib1e to establish the precise nature or the 
work experience of the respondents from the data co1lected in this 
survey; to do so would require a lengthy personal interview with 
each respondent. Another limitation to the data gathered in this 
survey iS that there were no de.finitions o.f the .functions since no 
short ones were ava:t1able. There.fore, it must be assumed that there 
is considerable variation in the type o.r work reported under each 
function. In spite of these limitations, this data does provide some 
base against which comparison of experience for each type of respondent 
55 
can be made. Comparison can also be made against the theoretical 
requirements established in the textbooks and articles mentioned 
earlier. 
Table X compares the average (arithmetic mean) total amount 
of work experience with the average age (aedian) under each of the 
major job classifications. Although this comparison is not technical].y 
proper, the distributions of' age were normal and f'or all practical 
purposes the arithmetic mean and median would be approximately the 
same. 
TABLE X 
COMPARISON OF WORK EXPERIENCE WITH AGE 
(BY JOB CLASSIFICATION) 
Average Work Experience 
Job Classification {Years) 
Quality Manager 1.4.7 
Quality Control Supervisor 13.1 
Insp. Chief' - Insp. Supervisor l).O 
Quail ty Control Engineer 10.5 
Engineering Personnel 12.5 
Industrial Statistician 10.4 
Quality Control Technician 12.4 
Administrative Personnel l3.9 
Consultants and Teachers 18.7 
Government Personnel 15.6 
Miscellaneous 8.9 
Average Age 
(Years) 
38 
35 
31 
34 
31 
31 
37 
40 
44 
48 
38 
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It was thought at the time the sur"Vey was taken that there 
might be a tendency for the respondents to overstate their work 
experience. However, this does not seem to be the case. In fact, 
quite the contrary must be assumed for some of the job classifications. 
The difference between a~age age and average years work experience 
ranged from 23 and 27 years. From this one would assume that on the 
average the respondents began their working careers at the age of 
twenty-five. However, it is probably safe to assume that generally 
the working career begins earlier. Even making allowance for four 
years of college and three years of military service (which all 
respondents did not have) it would appear that the total amount of 
experience was understated. 
Most likely, the understatement of work experience would be 
in the unrelated emplqyer category and under the "other" function. 
It is reasonable to assume that experience not reported was unrelated 
to the subject matter and was early in the working career. 
It should be noted that the distributions of experience 
were widely dispersed and that the averages in some cases are based 
on a small number of observations, therefore, the reader should use 
caution in making any broad generalizations from this data. Some 
respondents reported no experience under a category while others 
reported considerably more than the average. 
B. E;xperience ~ !zE! Qf Employer 
Many jobs available in the help wanted market call for a 
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certain amount of previous work experience. Often the pre-requisite 
is that the experience must be in particular product lines. There-
fore, the work experience data from this survey has been tabulated by 
type of empla,yer showing the following classes: 
1. Present Employer. 
2. Previous Employers with related product lines. 
3. Previous Employers with unrelated product lines. 
Chart III shows the total amount of experience by type of 
employer for each of the occupational groups. 
It takes the merest glance at Chart III to conclude that 
the respondents represented a relatively immobile labor force. Most 
of the experience reported was with the present employer. While 
realizing that experience under the unrelated products category 
seems to be understated, the relatively small amount of experience 
with employer! 1ti. th products related to the present employer 1 s 
indicates that the employment of the respondents has been relatively 
stable. 
c. Experience ~ Function Performed 
The nature of previous work experience is undoubtedly a 
most important factor in evaluating the background of any group in 
a personnel survey. Table XI shows the average amount of experience 
reported for all employers under each of the general functions: 
Quality Control, Production, Engineering, Inspection, and Other. 
Again it must be remembered that the averages have been computed 
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CHART In 
WORK EXPERL"""ENCE BY TYPE OF nfi'LOYER BY JOB CLASSIFICATION 
Quality Manager 
Quality Control Supervisor 
Insp. S:uperviser - Insp. Chiet 
Quality Control Engineer 
Engineering Personnel 
Industrial Statistician 
Quality Control Technician 
Administrative Personnel 
Consultants & Te~chers 
Government Personnel 
Miscellaneous 
No. Of Ysar!f 
2 
Present Employer 
0 4 
- -~/:?·~)(J 
-~~ 
Previous Employers 
Related Products 
8 12 
I'' . ' . 'Z\:~ : ' -, ··," . ~·~ ~ ...,'. '· ·' 
Previous Employers 
Unrelated Products 
16 20 
~ 
TABLE XI 
YEARS WORK EXPERIENCE BY FUNCTION PERFORMED 
(BY JOB CLASSIFICATION) 
Job Classification Quality Control Production Engineering Inspection Other Total 
Quality Manager 4.4 2.8 4.1 2.3 1.2 14.7 
Quality Control Supervisor 4.3 3.4 2.2 1.8 1.1 l3.1 
Insp. Chief - Insp. Supervisor 2.7 2.0 
.4 5.1 2.8 l3.0 
Quality Control Engineer 3.7 1.0 1.~ 1.5 2.4 10.5 
Engineering Personnel .9 1.8 7.2 .4 2.1 12.5 
Industrial Statistician 1.2 
-
3.6 .6 5.0 10.4 
Quality Control Technician 4.9 1.5 .1 2.2 3.7 12.4 
Administrative Personnel 3.0 2.9 3.1 .7 4.1 l3.9 
Consultants and Teachers 6.0 2.7 3.2 .5 6.6 18.7 
Government Personnel · 2.8 .5 
-
7.0 5.3 15.6 
Miscellaneous 2.7 1.9 1.6 1.3 1.3 6.9 
S' 
from widely dispersed distributions. 
It should also be noted that definitions of the functions 
were not given on the questionnaire. Doubtless, the definitions 
used b.Y the respondents varied considerably as indeed they do in 
actual practice in industry. Although each of them has a textbook 
or "classic" definition all of the functions are interpreted to 
include different activities in different companies. No job title 
has been Ul!led (and abused) more than the term "engineer"• Certainly 
there has been much interpretation (and mis-interpretation) of the 
expression Quality Control. Therefore, the data in Table XI should 
be viewed with allowance for the inclination in many circles to 
"dress up" titles and job classifications. 
D. Summary~ Job Classification 
In spite of the limitations of the data in Chart III and 
Table XI, some generalizations about the work experience of the 
respondents can and should be made about those who are employed 
directly in industrial quality control. 
1. Quail ty Manager: The people in this category reported more 
experience than those in any of the other industrial quality 
control jobs. A very high proportion of this experience Wal!l 
with the present employer; very little was with previous 
employers having related product lines. Practically all of 
the quality control experience was w:l. th the present employer. 
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This group apparently does not ba ve many quality control 
"career" men (since indeed quality control as an org~ 
ization wi tbin a company is too new to find lll8ll)t "old-
timers"). The people in this group have worked into 
quality control from engineering, production, and inspection 
in that order ot importance. They have almost as much 
engineering experience as they have quaJ.i ty control 
experience. 
2. Quality Control Supervisors: As did most of the other 
groups, the quality control supervisors collectively 
reported more experience with the present employer than with 
other employers. However, this group reported a high pro-
portion of experience (particularly with employers having un-
related products) with other employers than those in the other 
job classifications. It is interesting to note that very 
little of the experience with other employers was in quality 
control functions, but that most Jrevious experience was in 
performing production functions. However, their experience 
other than quality control with the present employer was 
largely equally divided between engineering and inspection 
work. 
3. Inspection Chiet - Inspection Supervisor: This gr-oup reported 
proportionately more experience with employers having related 
products than any of the others. However, even this group 
reported more experience with the present employer than with 
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others. Most of the previous experience was in the 
inspection function. Experience other than inspection, 
with the present employer was largely in the fields of 
Quality Control and Production; very little was reported 
under Engineering. 
4. Quality Control Engineer: Again this group reported more 
experience with the present employer than with others. 
The experience with others was largely with employers 
having unrelated products. Very little experience with 
previous employers was in quality control; most of it was 
in performing "other" functions, although a few had some 
inspection and production experience. Experience, apart 
f'rom Quality Control, with the present employer was mostly 
in the performance of engineering and "other" duties. Very 
1i ttle experience with the present employer was in production 
or inspection functions. This group reported less total 
experience than any of the others (except the Industrial. 
Statisticians) and were on the average a younger group 
without exception. 
5. Engineering Personnel: Like most of the other groups, the 
engineering personnel reported most of their experience as 
being with the present employer and very little was with 
other employers having similar products. This group reported 
a proportionately higher percentage of experience with 
previous employers having unrelated product lines than most 
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of the other groups. A large share or that experience was 
in engineering functions. Experience other than engineering 
with the present emplqyer was mostly in production and 
other; a ff!JW respondents had some quality control experience 
while practically none or them reported inspection 
experience. 
6. Industrial Staticians: This group reported less total 
experience (an average or 10.4 years) than any of the others. 
However, as was seen in Section v, this was collectively the 
best educated or the groups. Even considering time for 
education, the difference between total experience and 
median age is relatively large (26.6 years) and it would 
appear that experience is understated. Experience with the 
present employer represents about half or the total; this is 
proportionately less experience than the other groups had 
with the present emplqyer. Experience with previous employers 
having related products was relatively high, but most or this 
was by one respondent. Experience with emplqyers having 
unrelated products was about at the average for all groups, 
and most of it was reported under "other" functions. For the 
present employer, this group reported most of its experience 
under engineering functions, some time under n other" functions 
and a very small amount or time in qua1i ty control functions. 
7. Quality Control Technician: This group reported no experience 
with previous employers having related products and very little 
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with any previous employer. The small amount of time 
reported as with pt"evi.ous employers having unrelated 
products was almost entirely in performing "other" functions. 
For the present employer, this group reported more Quality 
Control experience than any of the others. other than 
Quality Control experience for the pt"esent employer was 
in performance of Inspection, Production, and "other" 
functions. 
8. Administrative Personnel: The respondents in this category 
reported very little work experience for employer's other 
than the present one, an:l what little time they did report 
was well divided between all of the :f'unctions listed. For 
the pt"esent employer they reported averages of 3.4 years in 
"other" functions, 2.3 years in Quality Control, 2.3 in 
Production, 1.5 years in Engineering and practically no 
inspection experience. 
9. The work background of the consultants and teachers, govern-
ment personnel, and miscellaneous groups will not be 
elaborated upon since they are not directly employed in 
industrial quality control. 
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VII. Responsibilities Of Quality Control Personnel 
A. Introduction 
Another important phase of this survey was to attempt to 
find the answer to the question "What functions or activities does 
the Quality Control man perform?". Much has been said and written 
on the scope of the quality· control function; on what duties the 
quality control man should perform; and/or to whom the quality 
control organization should report. Again tlds is theoretical and 
may not actually be the practice. This section of the thesis will 
present some factual information on exactly what activities quality 
control people do perfo~ Questions 10, 11, and 12 on the question-
naire were designed to elicit such information. Question 11 was 
also used for verification of the answer to Question four which asked 
for job title. 
Question 10 asked for an approximate percentage breakdown 
of the time spent in performing the following general quail ty control 
functions: 
1. Planning or controlling the work of an inspection (or test) 
department. 
2. Relations with customers or vendors. 
3. Functions of quality planning. 
4. Functions of defect prevention. 
5. Functions of quality assurance. 
6. Actual inspecting or testing. 
7. Other, please specify. 
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The respondents were referred to Question 12 for definitions 
of these general functions. This question presented a list of thirty-
nine specific duties grouped into the six general categories. The 
respondent was asked to check off each of the thirty-nine activities 
which he normally performed in the discharge of his duties. This list 
of duties was taken from the March, 1954 issue of Industrial Quality 
Control.* In the section "Management's Corner", Dr. Juran listed these 
activities which he and 1. A. Seder compiled at a seminar w.ith a dozen 
industrial executives. Dr. Juran said of the list "This is a formidable 
list. Needless to say in none of the companies represented did the 
Quality Control Department perform this entire list of duties. However, 
every function on the list was being performed in one or more of the 
companies". None of the respondents to this survey reported that he or 
she performed all of the specific functions listed, though many indicated 
that the scope of the job was broad. 
B. Time Allocation To General Quality Control Functions 
The first part of the analysis of duties and responsibilities 
is concerned with the reported time allocated to each of the general 
quality control functions. 
It is based on the answers to Question 10 which asked for a 
percentage breakdown of time spent in performing the general functions 
listed above. The reader should take special note that these figures 
are based on the recollection of the respondent and to that extent will 
• 14. p.44 
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necessarily be inaccurate. It must also be remembered that any 
question calling for the respondent to recall data of this nature, 
might well be biased in favor of haw the respondent wishes he 
spent his time. 
Despite these limitations some patterns for each of the 
occupational groups are discernable and they will be discussed 
below. Table XII presents a summary of the time allocated to the 
various general quality control functions for each of the 
occupational groups. 
This analysis will exclude the returns from administrative 
personnel, consultants and teachers, and government personnel since 
these people were not concerned in any large degree with industrial 
quality control functions as such. 
c. Duties Performed - Specific Function 
As mentioned above, Question 12 asked the respondent to 
check off each of the thirty-nine listed activities which he 
normally performed. The answers to this question do not necessarily 
have a direct bearing on the answers to Question 10 (time allocation) 
since a man might perform a function in the normal course of his job, 
but it might take only a small f'raction of his time. However, there 
should be and is some correlation between the answers to both 
questions. 
Table XIII shows the number of respondents who checked off 
each of the functions listed. The format of the table is similar to 
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TABLE XII 
PERCENYAGE OF TIME ALLOCATED TO QUALITY FUNCTIONS 
(BY JOB CLASSIFICATION) 
Insp. 
Job Classification Quality Supv. Quality 
Quality Control Insp. Control 
Function Performed Managers Su~rvisors Chief Engineers 
Plan or Control Work of Inspection 28% 31% 52% 25% 
Relations With Customers or Vendors 14 6 9 10 
Functions of Quality Planning l3 14 8 IS 
Functions of Defect Prevention 21 lS 8 20 
Functions of Quail ty Assurance 14 12 17 20 
Inspecting or Testing 4 2 6 3 
other 6 20 
-
7 
TOTAL 100 100 100 100 
Eng. Ind. 
Personnel Stat. 
1'7% 10% 
6 19 
3 12 
9 16 
4 8 
7 0 
54 37 
100 100 
Quality 
Control 
Tech. 
20% 
8 
25 
40 
-
7 
100 
"' \0 
TABLE XIII 
NUMBER OF RESPONDENTS PERFORMING EACH QUALITY FUNCTION 
PLAN - CONTROL WOFX OF INSPECTION DEPARlMENTS 
1. Defining quality characteristics, classifying importance. 
2. Preparation of inspection methods sheets. 
J. Prepare quality specfs - no~easurable characteristics. 
4. Traini.ng of Inspectors (and operators). 
5. Design of gages and test equipnent. 
6. Maintaining accuracy of gages and test equipnent. 
7. Investigating salvage possibility for reject material. 
B. Supervising or conducting laborator,y testing services. 
RELATION WI'IH CUST<J.m:RS OR VENDORS 
9. Analysis of customer comPlaints. 
10. Analysis of goods returned for quality reasons. 
n. Conduction of customer surveys on quality • 
12. Liason with customer's inspector (including military). 
13. Proving in new sources of supply. 
14. Analysis of rejections made on vendors. 
FUNCTIONS OF QUALITY PLANNING 
15. Appraisal of competitors products. 
16. Determination of economic quality level. 
17. Measures of process capability. 
18. Preparation of process specifications. 
19. Liason between Product Research and Production. 
20. Participation in new product planning committees. 
21. Study of materials handling as it effects quality. 
FUNCTIONS OF DEFECT PREVENTION 
22. Planning defect prevention program. 
23. Investigation of causes of chronic defects. 
24. Trouble shooting on current production. 
25. Stimulating corrective action qy other departments. 
26. Leadershi.p in campaigns for Quality Mindedness. 
FtillCTIONS OF QUALITY ASSURANCE 
27. Measure of loss due to defects. 
28. Rating quality of outgoing product. 
29. Conduct of quality audits. 
JO. Measuring effectiveness of inspection (accuracy). 
31. Analysis of cost inspection. 
32. Surveys of customer satisfaction. 
33. Measure trend of customer complaints. returns •. 
34. Preparation of Executive Reports on quality. 
PERFORMANCE OF THE INSPEX::TION ACT 
35. Inspection of material. 
36. Testing of material. 
MISCELLANEOUS FUNCTIONS 
J?. Study of quality implications of operator incentives. 
38. Selection, training~ placement of Q. c. Engineers. 
39. Consultation on statistical methods to entire company. 
NO I 
-· 94 
82 
77 
72 
47 
49 
67 
49 
89 
84 
32 
68 
52 
71 
56 
58 
85 
57 
56 
38 
55 
?1 
101 
98 
86 
69 
59 
82 
51 
56 
39 
28 
53 
77 
49 
49 
23 
3~ 
46 
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the fonnat of the question as asked, particularly with respect to the 
manner of grouping Qy general function. 
In order to evaluate the relative importance of each of the 
general functions in terms of check marks beside the specific functions, 
it was necessary to divide the total number of check marks for each 
general functions by the corresponding number of specific functions . 
(This gives equal weight to each specific function.) 
This enables an evaluation of the general quality functions 
performed in terms of the number of specific functions checked off by 
the respondents. They ranked in importance as follows: 
1. Functions of defect prevention. 
2. Plan or control the work of inspection. 
3. Relations with customers ar vendors. 
4. Functions of quality planning. 
5. Functions of quality assurance. 
6. Inspecting or testing. 
7. Miscellaneous functions. 
From this data it would appear that the most important function 
was that of Defect Prevention. However, this is not entirely consistant 
vdth the time allocations shown in Table XII above. The function of 
planning or controlling the work of the inspection (or test) department 
seems to get a larger time allocation than any of the other functions. 
Though, as noted above, some functions could and would be performed which 
would not require as large a proportion of time as possibly another 
function. There could be an element of ostentation in the ansvrers to 
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this question. Functions 23, 24, and 2S, "Investigation of causes 
of chronic defects", "Trouble Shooting", and 11Stimulating Corrective 
Action" are all shibboleths to the quality control man. These 
ranked first, second, and fifth in the frequency with which they were 
checked. 
As would be expected, the number and nature of functions 
performed varied considerably between job classifications. 
In order to compare the relative ~ortance of the general 
functions by job classification, the total frequency of specific 
functions has been divided by the number of specific functions in 
each general group. This enables a comparison of the importance of 
each general function for each of the job classifications. 
Table XIV shows the rank of each general quality function 
within job classifications. This comparison is in terms of 
frequency of check marks against the specific functions within the 
general functions rather than time spent on functions as shawn in 
Table XII. From this, for example, one can see that the third most 
important function (in terms of frequency of reporting that function) 
for quality managers was "Planning and Controlling the work of the 
Inspection Department" whereas this was the second most important 
function for quality control supervisors. 
D. Duties And Responsibilities ~ Job Classification 
This section will attempt to summarize the content of each 
of the job classifications. In addition some comment will be made 
about the position in the Quality Control Organization of each of the 
72 
TABLE XIV 
RANK ORDER OF IMPORTANCE OF GENERAL FUNCTIONS 
(BY JOB CLASSIFICATION) 
RANK ORDER OF IMPORTANCE 
Insp. 
Job Classification Quality Quality Chief Quality Quality 
Control Control Insp. Control Eng. Ind. Control 
Function Performed Manager Supervisor Supv. Engineer Personnel Stat, Tech. 
Plan or Control The Work of Inspection 3 2 1 2 4 4.5 2.3 
Relations With Customers or Vendors 2 3 3 5 3 3 4 
Functions of Quality Planning 4 5 5 4 2 2 5 
Functions of Defect Prevention 1 1 4 1 1 1 1 
Functions of Quality Assurance 5 4 6 3 6 4.5 2.3 
Inspecting or Testing 6 6 2 7 5 7 6 
Miscellaneous Functions 77 7 7 6 7 6 7 
\;l 
groups. This analysis will of necessity have to be qualitative 
because of the nature of the question which requested such infor-
mation. 
1. Quality Managers: A majority of the Quality Managers st ated 
that they reported to either the president of the company, 
the general manager, the plant superintendent, or the plant 
manager. Several reported to the head of engineering who 
in turn reported to the plant manager or other comparable 
official. Some of the quality managers reported that they 
held staff positions; others reported that they had line 
supervision or control over the inspection or test depart-
ments. Several of the latter reported titles of 11 ~uality 
Manager and Chief Inspector11 or some comparable variation. 
This indicates that there are radically different types of 
Quality Control Organizations - a line organization and a 
staff organization and presumably a variety of combinations 
of line and staff type organizations. 
The distribution of time spent at various quality functions 
indicates that collectively more time (28%) was spent in 
planning and controlling the work of an inspection or test 
department than at any other general function. Second most 
important was functions of defect prevention which consumed 
21 per cent of their time. Work with customers and vendors, 
quality assurance and quality planni ng each received about 
an equal amount of attention, 14, 14 and 13 per cent 
respectively. 
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Defect prevention apparently formed a ver y important part 
of the Quality Manager ' s job even though it did not absorb 
as much time as controlling an inspection or test depart-
ment. Relations 1Yith customers and vendors, primarily 
analyzing returns from customers and returns to vendors, 
were also important functions . Quality assurance functions, 
such as preparation of executive reports on quality and 
rating outgoing quality levels were about of the same 
importance as quality planning functions, l i ke measuring 
process capabilities and determining economic quality 
levels. 
The scope of the Quality Manager ' s job can be considered 
broader than the scope of any of the other quality control 
jobs reported, since Quality Managers on the average reported 
more check marks on Question 12 than did any of the other 
groups. 
2. Qualitl Control Supervisors: As noted in Section IV the job 
classification of Quality Control Supervisor is the most 
heterogenous of the quality control groups. It contains the 
specific titles "Supervisor of Quality ControP , 11 Head of 
Quality Control Engineering", 11Assistant Quality Control 
Manager11 • A large majority of these people reported to the 
Quality Manager of their company, (if there was one) . Some 
indicated that the scope of their jobs included line authorit y 
over the inspection functions or quality control engineering 
functions and several indicated that their scope included both. 
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Thus in some cases the title represents a 11 dressed up11 
foreman and in others a 11 dressed down11 quality manager. 
The pattern of time allocation to the six major quality 
functi ons was similar to the time allocation for Quality 
Managers, with several minor exceptions. A slightly larger 
proportion, 31 per cent, was spent in planning or controlling 
the work of the inspection (or test) department. Only six 
per cent of their time, on the average, was expended on 
relations with customers and vendors. They also spent less 
time (1.5%) on functions of defect prevention than did 
quality managers (21%). This group reported that one-fifth 
of its time was devoted to 11 other" functions. The "other" 
included: working with mechanical problems, attending 
quality coordination effort meetings, experimentation and 
supervision of inspection or quality control engineers or 
technicians. 
Under planning and controlling the work of inspection, the 
most frequently performed specific functions were : preparation 
of inspection methods sheets defining or classifying the 
importance of quality characteristics and investigation of 
salvage possibilities for reject material. Under the general 
function of relations with customers and vendors, which 
absorbed only a small proportion of their time, this group 
most frequently checked the specific functions of analysis of 
customer complaints and liason 1vith customer's inspectors. 
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Quality planning which absorbed 14 per cent of the time of 
the Quality Control Supervisors was largely in the form of 
making process capability studies and preparation of process 
specifications. Defect prevention, taking 15 per cent of 
the total time allocation, was usually in the fo~n of in-
vestigating chronic defect causes, troubleshooting and 
stimulating corrective action. Preparation of quality 
r eports and rating the quality of outgoing pr oduct were the 
most important quality assurance functions reported by this 
group. 
3. Inspection ~ - Inspection Supervisor: As noted in 
Section IV these two job titles were grouped together for 
presentation of statistical information. The titles are 
sometimes synonymous, while often the word chief carries t he 
connotation of a higher level job. There was no clear-cut 
pattern showing to whom the people in this group reported 
organizationally. Some worked for the quality manager, while 
others worked for the plant or production manager. 
As would be expected, the respondents in this group used mor e 
than half of their time in planning and controlling the work 
of the inspection. Second most important of the gener al 
functions was quality assurance, This was most often in 
measuring the effectiveness of inspection in ter ms of 
inspector accuracy. 
The most frequently checked inspection planning and controlling 
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function checked by this group was the training of inspectors 
and operators. Under the general function of vendor and 
customer relations, the most frequently performed functions 
were analysis of customer complaints, analysis of goods 
returned for quality reasons, and liason with customer 
inspectors. Quality planning and defect prevention by this 
group largely was in the form of material-handling problems, 
investigation of chronic causes of defects and trouble-
shooting. 
4. Quality Control Engineer: Again there is no general organ-
izational pattern which can be established from the question-
naire answers. Many of the quality control engineers reported 
to the quality manager, (or to him through a quality control 
engineering supervlsor) however, others reported to the 
production engineering department, still others reported to 
the head of a research group or technical service department. 
Surprisingly, this group reported that 25 per cent of their 
time was expended in planning or controlling the work of the 
inspection department. The most important activity under this 
function was preparation of quality specifications for non-
measurable quality characteristics. This appears to be a 
problem common to all.·.Quali ty Control men - they apparently 
try to interpret those characteristics which the engineer 
often prefers to leave vague (frequently because of their 
intangible nature). 
78 
Defect Prevention and Quality Assurance each required 20 
per cent of this group's time. Under the specific 
activities of defect prevention, all were of about equal 
importance except leadership in Quality Mindedness 
campaigns which was checked less frequently. Quality 
Assurance generally took the form of preparation of 
executive reports on quality rating of outgoing product 
quality and measuring the loss due to defects. Quality 
Planning usually in the form of measuring process cap-
abilities and determining economic quality levels 
accounted for 15 per cent of the group's time. Ten per cent 
of their time was devoted to customer and vendor relations. 
Gonduct of customer surveys and proving in new sources of 
supply were the least important of the specific activities 
reported under this general function. 
5. Engineeri~ Personnel: Many of the engineering personnel 
responding to the survey indicated that their company did 
not have a formal quality control organization. Some 
reported that they performed quality control engineering 
functions under the direction of an engineeri~ or produc-
tion official; others indicated that they did not perform 
Quality Control Engineering functions as such, but that 
they found the use of quality control technology helpful 
in their engineering work. 
There is little point in discussing the time allocation to 
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the various quality functions for this group. Needless to 
say, most of their time was spent in various phases of 
engineering. It is interesting that 17 per cent of the 
time reported was in planning or controlling the work of 
the inspection department. This, most often, was in 
definition of quality characteristics and the conduct of 
laboratory testing services. 
6. Industrial Statisticians: Most of the Industrial Statis-
ticians indicated that they specialized in statistical 
methods, either for the quality control or the engineering 
departments. 
More than one-third of their working time was reported under 
11 other11 functions. The principal detailed activity was in 
the application of statistical techniques to engineering or 
quality problems. Ten per cent of their time was reported as 
spent in planning and controlling the work of the inspection 
department, principally in the conduct of laboratory testing 
services. Nineteen per cent of their time was allocated to 
customer and vendor relations, centering primarily in the 
analysis of returns from customers and returns to vendors. 
Def ect Prevention primarily in the form of troubleshooting 
absorbed 16 per cent of the industrial statisticians working 
time. Quality Planning, principally measuring process cap-
ability accounted for 12 per cent of their total working time. 
7. Quality Control Technicians: Some of the technicians work 
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far the quality control department while others reported 
that they worked in engineering or even under a production 
foreman. Most of their time (40%) was allocated to the 
performance of defect prevention functions such as in-
vestigation of chronic defect causes and t r oubleshooting. 
Twenty-five per cent of their time was reported under 
quality planning, particularly in measuring process 
capability. The other largest share of their working 
time (20%) was reported as absorbed by planning and 
controlling the work of the inspection department. 
Training of inspectors and preparation of inspection 
methods sheets were the principal activities under this 
function. 
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VIII. Salariea 
.A.. General Salary Inf orua tion 
The most important and most interesting phase of the 
survey was to find out about salaries. Most _products and services 
have more or less fixed prices so that the buyers and sellers can 
gather at the mrket places and can in short order come to agree-
ment. This is not so with the liB.ges paid to salaried men and 
women in industry. Both the employer and the employee approach 
the market place with some degree of trepidation, lest one or the 
other not get his full measure from an agreement. There is 
usualJ.3" little inf'ormtion available to either party' as to what 
is the nprice" for the services of a professional or semi-professional 
person. The field of Quality Control is no exception. 
This survey was the first in the country (knovm to the 
author) to gather aey extensive information about the salaries of 
quality control men and women. In fact, the survey was unique in 
that it was the first specifical:cy' devoted to quality' control 
people and their jobs. 
Since general~ people regard their salary as confidential 
information, mch of the survey technique was designed to establish 
that this confidence would not be violated. The most important 
single characteristic about the questionnaire was that the question 
on salary was labelled l'OPI'IONA.L•. The letter accompal\fing the 
questionnaire emphasized that the question on salary was optional, 
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but it also emphasized the desirability or answeril'lg it in order to 
maximize the value of the survey. 
That this technique was eminently successful, there can be 
little doubt; of the 214 members or the Boston Chapter or the AmericaR 
Society for Quality Control who were solicited, responses were re-
cei.ved from 164 (77%). One-hundred and forty-six (68% of the total 
membership) all but eighteen respondents, answered the question on 
salar,y. The other techniques normally used in survey's seeking 
personal information were also followed. For example, a return card 
to a different address was used to control response; no si.gnature or 
i.dentitying marks were requested on the questionnaire. 
The question on salar,y asked f'or the basic annual salar,y 
rate as of March 31, 1955. The respondents were asked to include 
only wages received from their principal employer. Excluded 
specifically were premi.Uils for overtime, consulting fees, part time 
teaching salaries, and personal income. The specific date was used 
in order to have a common base and to ~ze the tendency for a 
respondent to report a projected or estimated figure which could be 
based on contingencies which might f'ail to materialize. The remainder 
of the definition of salar,y is in keeping with general practice amongst 
those agencies performing surveys of this type. 
The distribution of salaries as reported is shown in 
Table X'l. 
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TABLE XV 
DISTRIBUTION OF ANNUAL SALlRY RATES OF ALL RESPONDEN.rS 
MlRCH 31, 1955 
Salary Range 
Not Reported 
3000- 3999 
4000 - 4999 
5000 - 5999 
6ooo - 6999 
7000 - 1999 
8000 - 8999 
9000 - 9999 
10,000 and Over 
No. ot Response a 
18 
5 
24 
31 
29 
13 
ll 
10 
23 
The reader will observe that all intervals are equal 
except the last •$10 ,000 and over". This was the highest cell on 
the questionnaire; in retrospect this seems to be a little low 
in view of the relative~ high percentage o£ respondents .falling 
into this class. A.s would be expected of an inco111e distribution, 
the distribution is skewed to the right. The median is at 
approxila te:cy- $6400 per year and the modal class is $5000 - $5999. 
B. Factora Influencing Salar,r 
One of the most important questions to be answered in a 
survey- o.f this type is, "What .factors influence salary-?0 • Therefore, 
salary has been correlated with age, years of work experience, and 
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amount of formal education. It would be improper to attempt to 
ma.thematica].l\r compute regression lines or correlation co-efficients 
for any of these factors since the upper cell had an open end. 
However, scatter diagrams have been plotted and they are presented 
in Tables XVI, XVII, and XVIII for salary vs. age, salary vs. work 
experience, and salary vs. education respectively. 
The degree of responsibility' and the general proficieucy 
of the individual in his field would also influence salary, however, 
there is no way- to evaluate these quantitative:q from the data 
colleeted in this survey. 
Table XVI, Salary vs • .lge, shows that there is a definite 
upward trend in salary with an increase in age • The trend is more 
definite and is sharper from twentT to forty y-ears of age than from 
forty on. The distributions of salAries for groups over thirty'-five 
years of age are very wide~ dispersed. 
Table XVII, Salary vs. Work Experience, also shows that 
there is correlation between the two variables. The upward trend 
of salary with years of work experience is relatively clear up to 
twenty years of experience. After this the data becomes so sparse 
that ai\1 attempt to evaluate it W'OUld be sheer guesswork. Salary was 
also correlated with work experieme with present employer o~. A 
table is not shown, because the correlation was less than that for 
total work experieme. This o~ confirms the truism that previous 
work experience has an inflnence on present salary level. It should 
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SALARY 20-24 25-29 
10,000 - Over 
9,000 - 9,999 1 
8,000 - 8,999 
7,000 - 7,999 1 
6,ooo - 6,999 4 
5,000 - 5,999 4 
4,000 - 4,999 2 3 
3,000 - 3,999 2 
TABLE XVI 
RELATIONSHIP OF SALARY VERSUS AGE 
.ALL RESPONDENTS 
AGE (YEARS) 
30-34 35-39 40-44 45-49 
1 6 6 4 
5 2 2 
2 3 1 4 
4 1 4 3 
6 8 4 6 
7 8 5 2 
3 7 4 
1 
50-54 55-59 
3 1 
1 1 
2 
1 
60-64 
1 
1 
65-0ver 
co 
~ 
TABLE XVII 
RELATIONSHIP OF SALARY VERSUS TOTAL YEARS WORK EXPERIENCE 
ALL RESPONDENTS 
TOTAL WORK EXPERIENCE (YEARS) 
SALARY 0,4 2.::2 10-14 15-19 20-24 25-2_2 30-34 35-39 4<>..144 
10 ,ooo - Over 1 4 6 4 2 3 1 
9,000 - 9,999 3 4 2 
8,000 - 8,999 2 3 1 2 2 
7,000 - 7,999 1 4 3 3 1 1 
6,000 - 6,999 3 12 3 6 2 J 
5,000 - 5,999 3 10 7 4 3 2 
4,000 .. 4, 999 4 6 6 3 2 3 
3,000 .. 3,999 3 1 1 
!:?i 
be noted that in Section VII of this paper :it was observed that 
there was considerable reason to suspect that a number of respondents 
did not report all previous work experience. This evident under-
statement of experience influences the data presented in Table XVII. 
Doubtless, much of the dispersion of salaries (thus the high salaries 
for few years experience) in the 5-9, 10-14, and 15-19 years 
experience groups is a function of the failure of some respondents 
to record their total amount of exper ience. 
Table XVIII Salary vs. Education shows unmistakably that 
education does have an influence on salary earned. It will be noted 
that some of the respondents without any college training and some 
with only partial college training were in the $10,000 and over class. 
However, very few of the respondents without college degrees were in 
the intermediate salary range ~~7 ,000 - $10,000 per year. 
Tables XIX and XX present the relationship between Salary 
and Age in the form of scatter diagrams for respondents with one or 
more college degrees and respondents without college degrees 
respectively. It can be seen from a glance that there is more 
definite correlation between salary and age for those with a college 
degree than for those without a degree. 
c. Salary ~ Job Classification 
There were substantial differences in salary between the 
eleven job classifications established for reporting the results of 
the survey. Each of the job classifications has different 
88 
SALARY 
101 000 - Over 
9,000 - 9,999 
a,ooo - a, 999 
7,0CXJ- 7,999 
6,000 - 6,999 
5,000 - 5,999 
4,000 - 4,999 
3,000 - 3,999 
TABLE XVIII 
RELATIONSHIP OF SALARY VERSUS HIGHEST DEGREE OF EDUCATION 
ALL RESPONDENTS 
COMPLETED HIGH SCHOOL PARTIAL DEGREE COLLEGE DEGREE 
2 7 10 
7 
2 9 
1 1 9 
4 4 15 
9 9 10 
4 9 9 
2 1 1 
ADVANCED DEGREE 
4 
2 
2 
4 
2 
1 
co 
'() 
TABLE XIX 
SALARY VERSUS .AGE 
RESPONDENTS WITH ONE OR MORE COLLEGE 
DEGREES 
.AGE{YEARS) 
SALARY 20-24 25-29 30-34 35-39 40-44 45-49 50.54 55-59 60-64 
1o.ooo - Over 1 2 5 4 1 1 
9,000 - 9,999 1 2 3 2 
a,ooo - a.m 2 2 2 4 
?,000 - ?.999 2 5 2 1 2 
6,000 - 6,999 4 5 3 2 4 
5,000 - 5,999 1 7 2 1 
4,000 - 4,999 1 1 2 3 1 
3,000 - 3,999 1 1 
cg 
TABLE XX 
SALARY VERSUS AGE 
RESPONDENTS WITHOUT COLLEXlE 
DEGREE 
AGE (YEARS) 
SALARY 20-24 25-29 30-34 35-39 40 ... 44 45-49 .2Q::.i4 55 ... 59 6o-64 
10,000 - Over 5 1 1 1 1 
9,000 "" 9,999 
a,ooo - 8,999 1 1 1 
?,000 - ?, 999 1 1 
6,000 - 6,999 3 2 2 2 
5,000 - 5,999 1 3 1 7 5 1 1 1 
4,000 - 4,999 2 1 5 3 3 
3,000 - 3,999 1 1 1 1 
t9 
responsibilities and requires different educational and work 
experience backgrounds. No survey of this type would be complete 
vdthout some breakdown of salary by job title. Because of 
possible violation of confidentiallity, it will not be possible 
to show the influence of age, education, and experience on salary 
within job classifications. (By a process of deduction, it would 
be possible for someone acquainted with the members of the Boston 
Chapter of A.S.Q.C. to establish the identity of some of the 
respondents.) However , Chapter IX will summarize the general 
characteristics of the people in each of the classifications. 
Table XXI shows the median salary for each of the groups. 
TABLE XXI 
:MEDIAN ANNUAL SALARY RATES FOR EACH OCCUPATIONAL GROUP 
MARCH 31, 19.5.5 
Job Classification 
Quality Manager 
Quality Control Supervisor 
Insp. Chief - Insp . Supervlsor 
Quali ty· Control Engineer 
Engineering Personnel 
Industrial Statistician 
Quality Control Technician 
Administrative PersoD~el 
Consultants & Teachers 
Government Personnel 
Miscellaneous 
Median Salary 
$8.500 
.5700 
.5900 
6200 
6200 
6700 
4700 
over 10,000 
over 10,000 
.5200 
4700 
92 
The administrative personnel and consultants and teachers 
with a median of over $10,000 per year, were the highest paid 
members of the Society. Of those employed in industry, the 
quality managers with a median of $8,500 per year, were higher paid 
than any of the other groups. Industrial Statisticians ranked next 
with a median of $6,700. The quality control engineers and general 
engineering personnel groups each reported median salaries of $6,200 
per year. The inspection chief - inspection supervisor group ranked 
next vdth a median salary of $5,900; quality control supervisors 
followed closely with a median of $5,700 per year. Quality Control 
Technicians were the lovvest paid of the Industrial Quality Control 
groups with a median salary of only $4, 700 per year. The Government 
employees were a relatively low paid group with a median salary of 
$5,200 per year. 
The distribution of salaries within job classificatj.ons were 
well dispersed in some cases. Quality Managers' salaries ranged from 
the $4,000 class all the way up to $10,000 and over. Some of the low 
salaries in this group doubtless stem from :smaller companies. The 
distribution for quality control engineers and engineering personnel 
both ranged from the $3,000 to the $9,000 classes. These differences 
are most likely a function of varyine degrees of responsibilj.ty and 
scope of jobs. 
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IX. Summary And Conclusions 
A. General Summary 
Before summarizing the results of this survey, it would be 
well to review its purpose and scope. The primary purpose of the 
survey was to shed some light on the Quality Control job; to find 
out what it is, what kind of people perform it (educational and 
work experience backgrounds) and what they get paid. 
Since this would be a formidable task on a general scale, 
it was necessary to restrict the scope of the survey to a size 
manageable as a thesis project. There is nowhere in existence a 
list of quality control men to serve as a basis for defining the 
population to be surveyed. The nearest thing to this was the 
membership list of the American Society for Quality Control. 
Granted that this represents a "selective" group because all men who 
perform quality control functions as their principal activity do not 
belong to the Society. 
A further restriction on the survey was that it covered 
only the members of the Boston Section of A.s.Q.C. This, of course, 
limits the usefulness of the survey in that it applies to one small 
geographical area of the country. This section of the country (as 
would any other) bas its own economic peculiarities and problems. 
It will be remembered that the survey was not conducted on 
a scientifically designed sampling basis, but was a canvas of all 
members of the Boston Section of A.s.Q.c. The response, though large 
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(77% of the population canvassed) cannot be ,sai(} to represent the 
population within the limits of sampling error because it cannot 
be assumed that the returns represent a random sample of the 
population. Undoubtedly bias due to the nature of the response and 
the nature of the questions is present in the answers to some 
immeasurable degree. 
Because of the absence or randomness in the response, no 
attempt has been made to establish confidence limits on any of the 
statistics computed. Wherever possible, without violating the 
confidence of any of the respondent's answers, distributions of the 
characteristics being evaluated have been presented. 
B. Summary~ Job Classification 
The best way to summarize a study of this type seems to 
be to present a brief description of each t~r,pe of respondent in 
terms of salary education, experience, and responsibilities. The 
following section will do this for each of the eleven job 
classifications which were established in the survey. 
1. Qualitz Manager: Twenty-six of the 164 respondents were 
classified in this category. The median age of this group 
was 38, the same . as the median for all members who responded. 
More than hal£ of them were between thirty and thirty-nine 
years of age; only five were 45 years of age or more. 
The median size of employer was 562, somewhat smaller than 
the median size of all employers c.overed in the survey. 
Almost one-half of the quality managers were employed in 
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companies having 500 or fewer emplc•yees; these are 
generall.y considered to be small companies. The 
electronics industry employed more quality managers than 
any other single industry; electronics also accounted 
for the largest share of the total response. 
Sixteen of the 26 respondents in this group had received 
Bachelor's Degrees from colleges and two had received 
Master's and Doctor's Degrees. In addition eight of them 
reported some college training, though they had not 
completed degree requirements. The men in this group 
reported a surprisingly small amoWlt of specialized 
training in Quality Control and Statistics. They averaged 
1. 8 courses devoted specifically to Quality Control and 
only .8 courses in statistical methods. This total of 2.6 
courses per Despondent was less than the average for any 
other group except the administrat:t ve personnel. The 
average amount ot total work experience for men in this 
category was 1.4. 7 years; this, was more than any other 
group. Seventy-five per cent of this was with the present 
employer, and the largest share of previous experience (non-
quality control) was in the field of engineering. 
The scope of the quality manager's job was generally broader 
than the scope of any of the other quality control jobs 
tabulated. They performed a 'Wider variety of functions and 
distributed their time to each of the major functions than 
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did any of the other groups. Twenty-eight per cent of their 
time was spent in planning or controlling the work of in-
spection departments, 21 per cent was spent performing 
defect prevention functions, 14 per cent was spent with 
customer and vendor problems, 14 per cent was used on 
functions of quality assurance, ]J per cent on quality 
planning and the remaining 10 per cent was spent inspecting 
or performing other miscellaneous duties. 
Salaries ranged from the $4,000 claBs to over $10,000 per 
year; the median was at $8,500. 
2. Quali tz Control Supervisor: Fourteen of the 164 respondents 
were classified in this group. As mentioned previously, the 
group is somewhat heterogeneous; it contains assistant 
quality managers, supervisors of quality control engineering 
and hermaphrodite inspection chief' - quality control engineers. 
The median age of this group was 35 years, somewhat lower than 
the over-all average. 
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J!ore than half' of them worked in small companies (under· 500 
employees); the median size of employer was 462 which is well 
below the median for all companies {700). Nine of the fourteen 
worked in either the elec~ical machinery or electronics 
industries. 
Eight of the respondents in this group were college graduates 
and one had a master•s degree. Electrical engineering ani 
engineering (with no details) were t he most common major fields 
or study. For specialized training, this group reported an 
average of 1.8 courses in quality control and 1.6 courses 
in statistical methods; this was measurably more than the 
quality managers reported. 
The quality control supervisors rep•:>rted an average of 13.1 
years work experience; just slightly more than halt of this 
lf8S with the present employer. Previous (non-quality contl'ol) 
experience was mostly in the field of production, with some 
engineering and inspection experience. 
Thirty-one per cent of the quality control supervisor's time 
was spent in planning or controlling the work of inspection; 
15 per cent lf8s expended in functions of defect prevention; 
14 per cent on qua1i ty planning; 12 per cent on quality 
assurance functions; six per cent on relations with customers 
or vendors and 20 per cent was spent on other not listed 
functions. 
Salaries ranged from the $4,000 class to the $81 000 class, 
w:i th the median at $5,700 per year. 
3. Inspection Chief' - Inspection Supervisor: This group 
represents a combination of eleven chief inspectors and nine 
inspection supervisors. The persons under each title were 
similar in most respects and it was not illogical to combine 
them into one classification. The median age of' this group 
was 37 years, not significantly different from the median 
for all respondents (38) all but two of the twenty people 
in this category were under 45 years old. The median size 
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of employer was 675, slightly under the median size of 
employer for all respondents combiru~d (700). Half' of 
the respondents in this group were employed in electrical 
or electronics industries. 
This group had the lowest proportion of college graduates 
of any of the groups except quality control teclmicians; 
only three out of the 20, reported a college degree. How:-
ever, five others reported that they were attending college 
at night or had taken some college courses for credit 
toward a degree. The group reported less specialized 
training in quality control and stat istical methods than 
any other of the quality control occupations (except 
quality managers which it equalled) with an average of 
2.6 courses, 2.0 in quality control and .6 in statistics. 
The average amount of work experience for people in this 
job classification was 13.0 years, slightly more than halt 
of which (57%) was with the present employer. Most of the 
work experience was in either inspection of quality control; 
the group collectively had some production experience (2.0 
years average) but practically no engineering experience. 
A large proportion of their time (52%) was expended in 
planning and controlling the work of inspection departments; 
only six per cent was used in actual inspecting or testing. 
Functions of quality assurance, such as measuring the 
effectiveness of inspectors received 17 per cent of their 
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time. Relations with customers and vendors, functions of 
quality planning and functions of defect prevention were 
allotted 91 81 and 8 per cent of their time respectively. 
The median salary for people in this category was $5,900 
and none made more than $71 000 per year. 
4. Quality Control Engineer: There were 25 respondents 
classified in this category, thus it was the second 
largest of the 11 groups established. (There were 26 
quality managers.) The men in this classification had a 
median age of 34 years, the lowest of all the groups; only 
six of the respondents were over 40. 
The median size of employer for respondents in this group 
was 11 0001 considerably higher than the median for all 
respondents. It appears that a company has to be medium 
sized or large in order to start one or more quality control 
engineers. The electrical and electronics industries 
employed almost halt of the quality control engineers and the 
largest number .from any other single industry was from 
instrument manufacturers. 
Seventeen of the twenty-five respondents in this group 
indicated that they had received Bachelor's Degrees .from 
college, while only two had received advanced degrees. Six 
others reported that the,y had taken some college courses for 
credit and some of them were working for degrees. Ten of 
those having a Bachelor's Degree indicated that they had done 
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some graduate work toward a Kaster's Degree or a Bachelor's 
Degree in a different field. The principle major fields 
or study were business administration, mechanical or 
electrical engineering, and mathemat ics. For a specialized 
training in quality control and stat istical methods, the 
group reported an average or 4.3 courses equa.l.l.y di T.l.ded 
between the two subjects. They ranked second to only the 
Industrial Statisticians in this type or specialized 
training. 
The respondents in this group repor1ied an average of 10.5 
years of work experience prior to the survey date, seventy 
per cent of which was with the present employer. Almost 
four years of the total experience was in the field of 
quality control; slightly less than 2 years was in 
engineering, 1.5 years in inspection, and 1.0 years in 
production work. The remaining 2.4 years of work experience 
was rep<r ted in the n other" category. 
A surprisingly high proportion of the quality control 
engineer' a time was spent in planning or controlling the 
work of the inspection department, principally in defining 
quality characteristics, preparing quality specifications, 
and preparing inspection methods sheets. Functions of 
defect prevention and functions of quality assurance each 
consumed 20 per cent of this group's working time. Fifteen 
per cent of their time was spent on such quality planning 
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functions as the making of process capability studies; 10 
per cent was used in relations w:i th customers or vendors; 
such as analysis of customer complaints and returns and 
anal~sis of rejects made to vendors. 
The median salary for the Quail ty Control Engine era was 
$6.,200 per year; more than half of the respondents in this 
group reported salaries between $51 000 and $7 ,ooo. 
5. Engineering Personnel: .As noted i n Section IV this group 
represents a combination of all general engineering 
personnel, (except high le-vel supervisory engineers). 
There were eighteen respondents in this category. The 
median age of this group of respondents was 37 years; none 
were under twenty-five and noae were over fif'ty years of 
age. 
The median size of employer was 775, somewhat higher than 
the median size of company for all groups combined. The 
distribution for size of employer was very widely dispersed, 
companies ranged in size from 17 to 3500 employees. Eight of 
the engineers were employed in electrical or electronics 
industries and four employed in the paper industry. 
Sixteen of the people in this group were college graduates 
and three had reeei ved !laster's Degrees. This is a higher 
proportion of college graduates than arry other group except 
the industrial statistician. The most prevalent major field 
of study was chemical engineering, followed by electrical and 
mechanical engineering and business administration. 
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For specialized training, the group reported an average of 
20 courses devoted primarily to quality control and 1.3 
courses devoted to statistical methods. Thus, the 
engineering group had more specialized training than 
quality managers or inspection supervisors and inspection 
chiefs. 
The engineering respondents reported an average of 12.5 
years or work experience prior to the survey date, sixty 
per cent of which was w1 th the present employer. Most of 
the work experience of this group was in the performance ot 
engineering functions, although they reported an average or 
one year of quality control experience and about two years 
each under production and "other" functions. 
This group reported its principal duties pertol'llled in the 
field of engineering which took more than halt of their time. 
However, a large proportion of their time ( 46%) was reported 
as spent on quality functions. (Note: There is a wide area 
of overlapping between engineering and scime ot the quality 
functions.) Seventeen per cent of their time was reported as 
expended in planning and controlling the work of inspection, 
pr1mar14" in defining quality characteristics and in the 
conduct of laborator.y testing services. 
The median salary of engineers within the scope ot this survey 
was $6200 per year. just under the median tor all groups 
combined. The median was the same for engineers as tor 
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quality control engineers • in fact • the distributions were 
almost identical. More than half of the engineers reported 
salaries within the range $5,000 - $7,000 per year. 
6. Industrial statisticians: This is the smallest of the groups 
tor which data has been tallied and presented separate~; 
only six members of the Boston Section of A.S.Q.C. reported 
under this job title. The median age for this group was 37 
years; all were wi. thin the range ot from 30 - 4.5 years of age. 
The median size of company tor this group was .5.500 employees. 
This was higher than the median for &lJ3T other single group 
indicating that genera~ only the very large companies staff 
a statistical specialist as such. Three of the six 
statisticians were emplqyed in the electronics industry, 
which was the onl.y industry employing more than one ot the 
persons in this group. 
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The statisticians were general~ the best educated of all the 
groups. All six were college graduates and three had received 
Master • s Degrees. The major fields of stu~ were mathematics • 
physical sciences, and engineering in that order of importance. 
As would be expected, the statistic:lans had received more 
specialized training in quality control and statistical methods 
than any of the others. They reported an average of 1.7 courses 
in quality control and an average of 3.5 courses in statistical 
methods. 
The respondents in this category reported an average of 10.4 
years o£ work experience prior to the survey date. 
Approximate~ ha1f' o£ this was w1 th t he present employer 
and the major portion of the other halt was with employers 
having unrelated products. The average amount o:f quality 
control experience was only 1.2 years while 3.6 years on 
the average was in the performance o£ engineering functions. 
In reporting duties performed, the s t atisticians indicated 
that slight~ more than one-third o£ their time was spent. 
in the application o£ statistical met hods large~ for 
either the quality control department or the engineering 
department o£ their companies. Ninet een per cent o£ their 
time was devoted to relations with customers or vendors 
princi~ in the analysis o£ returns, 16 per cent of their 
time was used o£ funtions of detect prevention such as 
trouble shooting; 12 per cent o£ thei r time was spent on 
quality planning functions such as measuri.ng process 
capabilities and 10 per cent was devoted to aiding laboratory 
testing services presumab~ in the ~sis of experiments. 
The salaries of industrial statistici ans were gener~ higher 
than those for the other groups. The median was at $6,?00, 
scmewhat higher than the median for a1l respondents. 
7. Quality Control Technician: This appears to be the lowest 
level quality control job tor members of the group surveyed. 
The median age was 37 years: but the distribution was very 
wide indicating the group was composed of a combination o£ 
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young trainees and well seasoned workers from other fields 
of specialization. The median size of company was 1,.000 
workers, well above the average for all members reporting. 
No single industry employed a significantly higher pro-
portion of these people than did the others. 
In terms of general education, this was the weakest of the 
groups tabulated, however• they reported more specialized 
quality control and statistics courses than many of the 
others. Technicians had taken an average of 1.5 courses in 
quality control and an average of 1 . 7 courses. 
The quality control technicians reported an average or 12.4 
years of work experience, almost all or this (10.8 years) 
was with the present employer; the r emainder was with 
employers having dissimilar products. The technicians 
reported more quality control exper-ience, average, than any 
of the other groups. They had 4.9 years experience in 
quality control• 2.2 years in inspection, 1.5 years in 
production, 3.7 years in "other" functions and practica.l13' 
none in engineering. The figure of 4. 9 years in quality 
control m~ contain an element of bias. In some circles the 
expression quality control is considered more di.grU.f'ied than 
the term inspection. 
Salaries of' technicians were generally lower than salaries in 
the job classifications. The median of $4,700 per year was 
measurably below the median for all respondents combined. 
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Practica~ all technicians who an5h~ered the questionnaire 
had a salar,y between $4.ooo and $5,000 per year. 
8. Administrative Personnel: There is little point in 
summarizing much of the data received from the respondents 
in this group. The most significant fact about them is 
that such a large number o! the respondents were members of 
a Quality Control Society. Generally they were high level 
people representing the production, engineering, or manage-
ment !unctions. The median size of company !or this group 
was 250 (much lower than the combined median o! 700) 
indicating that these respondents were most~ !rom smaller 
companies. More than half' o£ them reported salaries in 
excess or $10,000 per year. 
9. Consultants and Teachers: The primary purpose o! the survey 
was to study the quality control job in industry. These 
people represent a special segment of quality control 
personnel. There.fore, no summary for this group is necessary 
other than to say that they were generally the best educated 
and generally best paid of the groups. 
10. Government Personnel: Although thi~:: group represents another 
special. segment o.f the population o.f Quality Control personnel, 
some information about them should be of general interest 
since the government pl~s no small role in applying pressure 
.for pivate industry to establish quality control programs. 
This group or men was generally older than the others. The 
median age o! 48 years was higher than the median £or any 
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other group. 
The men in this group were generally better educated than 
the Quality Control Technicians or t he Inspection Supervisors 
and Inspection Chiefs. Three of the seven reporting had 
received Bachelor's Degrees from co~lege. They averaged 2.3 
courses devoted specifically to quality control and .o6 
courses in statistical methods. 
The work experience reported by this group seems to be low 
when comparing average age (48 years) to average total 
experience• (15.8 years). Therefore, on the assumption 
that some previous experience was not reported., no comment 
will be made on this phase of the ·survey. 
Salaries were generally lower than those found in private 
industr,r. The median of $5,700 per year was significantly 
below the median for quality control. men in private industry. 
c. Comparison~ Other Surv.!Z!, 
As noted in the first section of this report. this was the 
first survey of its type taken in the Quality Control field. However, 
after this survey was started, the Philadelphia Section of A.s.Q.c. 
undertook a similar but less extensive study. The resul. ts of the 
survey were published in November, 1955.* In this study a postcard 
questionnaire was used; questions regarding age, education, industr.r. 
job title, and salar,r were asked. 
• ll 
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Though the survey was auch less detailed and the response 
was 1.1mited, the resul.ts do provide some data for comparison with 
the resul. ts or the survey being reported in this paper. The usef'ul.-
ness or the Philadelphia surve,y for comparison is restricted because 
the published report was devoted strict~ to establishing the relation-
ship between salar.y and other factors such as age, education, industry, 
and experience. This paper, however, is interested in each of' these 
factors per se as well as the relationship between them. 
The Philadelphia survey reports the average age or Quality 
Control men as .37 years; this is slight~ lower than the average age 
reported in this survey • The Philadelphia survey reports the average 
salary or quality control personnel as $7,82.5 per year. No comparable 
figure has been computed f'or this paper since the occupational titles 
were so diverse that an overall average woul.d be great~ affected by 
the proportion of each type of respondent a~~ering the questionnaire. 
The report of the Philadelphia area shows the average salary for onlY 
two occupational groups, (1) Managerial, which includes Department 
Head, Section Manager, and Group Manager and (2) Supervisory, which 
includes Foreman, Supervisor, and Quality Engineer. The average 
annual salary for the managerial group was $9,000 and the average 
annua1 salary for the supervisory group was $6.650. There were forty-
two persons in the managerial group and .38 persons in the supervisory 
group. 
The National Society or Professional Engineers surveyed its 
members in 1952 and again in 19.54. The published report by their 
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Salar.r and Fee Schedule Committee* provides a fUrther comparison of 
salaries. The N.s.P.E. is, of course, a much. larger and more 
di versif'ied group than the .American Society for Quality Control, but 
again a general comparison is worthwhile. The distribution of 
annual salaries for 1954 reported by the N.s.P .E. was as follows: 
Lower Decile - $ 5,570 
Lower Quartile -. 6,690 
Median 8~46o 
Upper Quartile - 11,700 
Upper Decile • 18~210 
These figures are based on 14.328 returns from the 34,000 
members of the Society. The published report shows comparisons of 
salaries by region, age groups, branch of the profession and by 
grade within the profession. None of these comparisons are of use to 
this survey • 
The u. s. Department of Labor's Bureau of Labor Statistics 
published a report on the Employment. Education, and Income of 
Engineers 1949-1950 in November, 1952.** Many detailed figures 
showing the age, fields of · specialty, functi.ons performed, and 
educational background are shown in this report. The major point of 
interest to this survey is the salar.y schedule reported. This Labor 
Department survey reported salaries as f'ollows: 
• 12 
** 20 
Lower Quartile - $ 6,200 
Median 
Upper Quartile 
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This covers 36,38.5 senior members of eighteen engineering 
societies and includes only engineers of age 3.5 and older. Therefore, 
any comparison with the group under discussion must necessarily be 
general. 
.Another basis for generalized comparison may be found in 
the u. s. Department of Labor, Bureau or Labor statistics report on 
Personnel Resources In The Social Sciences And Humanities.* Page 26 
of this report shows the annual salary in 19.52 of approximate:cy 1,400 
statisticians to be as follows: 
Lower Quartile - $5,200 
Median 6,800 
Upper Quartile - 8, 700 
The last three comparisons cited are only a few of the many 
surveys that have been taken. None or them are directly comparable 
to the group being reported on in this survey, but they have been 
selected because they are the most comparable surveys from which data 
is available. 
D. General Comments ABsl Criticisms 
Certainly the most significant comment that can be made 
regarding the resu1ts or this survey is that in practice the average 
quality control man does not possess all the attributes enumerated 
in the textbooks. This is hardly a startling comment since the same 
can undoubtedly be said about most other occupational fields. The 
* 21 
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theoretical requirements must exist • but they represent an ideal 
which is not always met. 
The most notable departure from the theoretical standards 
is in the requirement that the Quality Control Engineer should be a 
graduate engineer. In :ma.ny cases neither thu Quality Control Engineer 
nor his superior the Quality Control Manager had an engineering degree. 
In light of this, it seems that the field is open to others. 
It certainly appears that the professional statistician has 
not been used to full advantage in the field of quality control. It 
is indeed conf'using that the statistician should play such a small 
role in a field where much of the technology is based on the use of 
statistical methods. The amount of formal training in statistical 
methods of the respondents was general~ appallingly small. 
These conditions are not entire~ unnatural; the field is new, 
the horizons are broad. The field has been growing even within an 
expanding national plant. Undoubtedly, with maturity the gap between 
theoretical standards and actual conditions will close. 
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t:WE5TIONNAIRE 
SURVEY OF EDUCATION, EXPERIENCE, 
RESPONSIBILITY AND SALARY OF MEMBERS 
OF THE BOSTON CHAPTER OF A.S.Q.C. 
1. Age. (Nearest to birthdar.) 
-20- 24 
-30- 34 
-2.5- 29 -3.5- 39 
40- 44 
= 4.5 - 49 -so - .54 - .5.5 - .59 
60- 64 = 6.5 and over 
2. In what Industry were you employed on March 31, 19.5.5? (Based on major product.) 
3. Please indicate the total number of people employed in your company on March 31, 
19.5.5· (If multiplant operation, ' include only the plant/s with which your are 
associated.) Number .or people. ··-------
4. Indicate your specific job title with a check in the appropriate box. 
Inspector. (Inspection of material) 
Inspection Supervisor. (Line supervision of a group of inspectors.) 
Inspection Chief. (Line supervision of inspection department.) 
Quality Control Technician. (Assisting Q.C. Eng. in defect prev., etc.) 
Industrial Statistician. (Design .of experiments, analysis of data, etc.) 
QUality Control Engineer. (Staff type dll't,ies of insp. planning, de:f'. prev., etc.) 
Quality Manager. 
If other, please specify: ____ ~~--------------------------~-------
.5. Please indicate extent of formal education. (Number of years.) 
_ . High School _College __;,. College (Graduate study.) 
If other, please specify·------------------------
- 6 ~ If you have attended college (or attending) please specify details. 
(I£ part time or nights, indicate .the equivalent full time years.) 
No. Degree 
Yrs. Day 'Night Earned Major Field 
College 
College (Graduate Study) 
" 
' ' 
Minor Field 
·-::- · -
- · ~ ... 
Have you 
Method? 
taken any courses specifically devoted to Quality Ccntrol 
(Specify the total number of courses.) 
or Statistical 
Quality Statistical 
control Meth0d 
As part of regular college cu:z riculurn. 
special courses offered b,y college or university. 
Courses sponsored by a governnent agency. 
Courses sponsored by ASQC or its local chapters. 
Courses sponsored by your com~~ny given in plant. 
If other, please specify:=---+-------------------
8. Please indicate number of years of each type experience. 
(Include part time work in terms of equivalent full ti~~.) 
For present employer. 
QUall ty Prod- Engi.,. Inspec- ot~~r Tot a :I. 
Control uction neering tion Expr. Years 
G9Jl'lpanies with related products, 
l--::~--:---:--:-:---....---:---:-----:---1'-----+---+----+---+-+-----t-----··· Companies with unrelated prods • 
._ ____________________________ ~------~------~------._----~~------~----------" 
9. OPTIONAL Indicate your basic annual salary rate a~ of Ma.:rc~h 31, 1955. Include 
only wages received from principal employer. (Do not inc:)..ude premium wages for 
overtime, or outside sources of income such as consulting fees, teaching salaries, 
annuities , etc. · 
Under $3000 
= 3000- 3499 
3500 - 3999 = 4000- 4499 
4500 - 4999 
= 5000- 5499 
.5500 - 5999 
- 6000 - 6499 
6500 - 6999 
=-'= 7000 - 74-99 
7.500 - 7999 = 8000- 8499 
8.500 - 8999 
-9000- 9499 = 9500 - 9999 
___ 10,000 and over 
10. Duties. performed. (See question 12 for definitions of Quality . Control Functions.) 
· - Please indicate the approximate percentage of yourworki.ng- dav engagea- 1n- the --
follOWing activities. (Use the month of 1-larch, 1955 as a bas!e.) 
~ 
r--- •• 
....__B. 
-c. 
-D. 
....__ E. 
-F. 
"---- G • 
Planning or controlling the work of an inspection (or test) department. 
Relations with customers or· V,ndorl! • 
Functions of quality planni.~. 
Functions of defect prevention. 
Functions of quality assurance • 
Actual inspecting or testing. 
If other, please specify=-----------~------------~------------------
11. Please indicate your position within the Quality organization of your company. 
(If your duties nre not within the formal quality organization, please describe 
your relationship to it.) Use organization chart if desired. 
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APPENDll I 
. ' 
. - - - ··-~- -... .... J -w.. 
A. PLANNING OR CONTROLLING THE 'WORK OF THE I NSPEC'I'ION DEPARTNENTS . 
1 . Definition of quality characteristics or classifyi ng t he ir i mportance. 
2 . Preparation of inspection met hods sheets . 
3. Pr eparat ion o.f qua,lity spec ' s for non- mea.surabl e quality characteristics. 
4 . Training of Inspectors (and eperators ) . 
~ . - Design of gages and .test equipment . 
6. Maint ai ning accuracy of gages and test equi pment . 
7. I nvestigation of salvage pe~ sibilities f or re j ect material. 
8. Supervision or condl].ction of laboratory t esti ng services. 
B. RElATION WITH CUSTOMERS OR .. VENDORS. 
9. Analysis of customer complaints. 
10. Anal ysi s of goods r etur ned for qualit y reasons . 
11. Conduction of customer surveys on quAlity . 
12. Liason with customer's inspectors (incl udi ng mi l itary.) 
- 13. Proving in new sources of supply. 
- - 1~- . Analysis of re j ections made on vendors. 
C. FUNCTI ONS OF QUALITY PLANtni~G . 
15. Appraisal of competitors products 
16. Determination of economic quality level. 
17. Measur es of process capabili t y . 
18 . Preparation of process specifications. 
__ 19 . Liason between Product Research and Produetion . 
20 . Participation i n new product planning committees . 
21. Study of mat erials handl ing as i t effects quali ty . 
D. FUNCTIONS OF DEFECT PREVENTION . 
__ 22 . Plam1ing defect preventi on program. 
23 . I nvestigati on of causes of chronic defects . 
- - 24 . Tr ouble shooting on current preduction. 
25 . St imulating corrective action by other departments . 
--- 26 . Leadership i n campaigns for Qualit y Vdndedne~s . 
E . FUNCTIONS OF QUALITY ASSURANCE. 
_ _ 27 . Heastire of l o33 due t o defects. 
28 . Rating qualit y of outgoi ng product . 
_ 29 . Conduct of quality audits. 
== J O_.._ Meal!uring e££ective.I=!e88 of inepeetien ( in:!!pe~toi· ac..;ui acy) 
____ 31. Analy~is of cost i nspection. 
__ 32. Survey~ of cu~tomer ~at:i. ~faction. · 
33. Measure of trend of customer complaints and returns = 34·. Preparation of Executive Reports on quality. 
F. PERFORMANCE OF THE INSPECTION 1\CT. 
___ 35. I nspecti on of material. 
___ 36 . Testing of material. 
G. MISCELLANEOUS FUNCTIONS. . 
___ 37 . Study of quality implications ef operator incentives. 
_ 38. Select i on, t r aining and placement of quality control engineers. 
___ 39 . Coneultati$n ®n stati~tical methode to enti re company. 
This li~t ~f Quality Control fUnctions wa~ cempiled by J. M. Juran and L.A. Seder. 
{Industrial Quality Control, Managements Corner, March, 1954. ) 
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APPENDIX I 
Dear Sir: 
AMERICAN SOCIETY FOR QUALITY CONTROL 
BOS'l'ON SECTION 
April 20, 1955 
How often have you asked a fellow Quality Control man from another 
company about his professional background? How often have you wondered 
about his responsibilities and his educational training, though you would 
not presume to ask? As an active Q.C. man, you nrust have expressed an 
interest in these matters many times. But have you had the opportunity 
te discuss them with enough people to satisfy your curiosity? 
Presumably not t We haven 1t, that is why we are sponsoring a survey 
being undertaken by an A.S.Q.C. member, F. W. Heintz in conjunction 
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with a Master's Thesis for Boston University. We are enclosing a question-
naire for you to complete and return in the enclosed self-addressed 
stamped envelope. We are assuming that your interest in Q.C. and curiosity 
about the topics questioned will serve as a stimulus to respond. The infor-
mation is being requested for analysis of Boston's A.S.Q.C. Members as a 
group, not to elicit confidential information about any individual. 
This questionnaire should be returned without signature, return 
address or other marks which will divulge your identity. The enclosed post-
card should also be mailed after you complete t .he questionnaire. This 
will be used to check of£ your name as a re~pondent in order t o minimize 
the work . o.f follow up. You will note that this will not be mailed to the 
same address as the questionnaire, in order t o preserv~ confidentiality of 
your response. 
Yoil will also note that this survey is unique i n t hat t he questionnaire 
is designed to gather information about the people in Q.C., not company 
policies or industry practices. We are inter~sted in y ou and your job. 
Question ten, regarding salary, ha~ been marked OPI'IONAL because of 
its confidential nature, and so as not to di~courage re~ponse t o the other 
questions, But, since this is a question of int erest to all, and since 
your personal identity c~nnot be established, we are confid ent of a good 
response. 
We will appreciate your completing the questionnaire now, and sending 
it in the return mail. We are striving for a 100~ respon~e in order to 
get the best possible picture o.f Boston's Q.C. people. Mr. Heintz intends 
to prepare a summary of the data for di~ribution to you through the Boston 
Chapter of A.S.Q.C. You may indicate your desire jo receive a copy by check-
ing the appropriate box on the return postcard. 
Yours truly, 
Warren Grosjean 
Chairman, Boston Section 
APPENDIX m 
Dear Sir: 
Please be advised that I have 
completed and mailed the question-
naire for the surve.y of Boston's 
A.s.Q.c. Members. 
I am returning this postcard so 
that you can check mw name off 
on the list of' respondents with-
out identifying my response. 
Signed 
P .s. I would --• would not -• 
like to receive a summar,y of the 
survey results. 
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APPENDIX IV 
AMERICAN SOCIETY FOR QUALITY CONTROL 
Boston Section 
May 6, 1955 
Dear Member: 
The response to the _survey of members of the Boston 
Section has been very gratif'ying-better than 50~ on the 
first mailing. However, a check of our list of respondents 
indicates that your questionnaire has not yet been received. 
We would appreciate your completing and mailing it at your 
earlist convenience, in order that we may begin to tabulate. 
It you have already mailed yours, please ignore this 
reminder. 
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APPENDIX V 
AMERICAN SOCIETY for QUALITY CONTROL 
BOSTON SECTION 
June 1, 1955 
Six weeks ago a personnal questionnaire was mailed to every 
member of the Boston Section of A.S . Q.C. Replies have been re-
ceived from more than two-thirds of the members • This response 
has been very gratifying, and we are encouraged by the apparent 
interest in our survey. 
As explained in our original letter of transmittal, we are 
striv~ng to achieve a 100% per cent response. We believe that in 
this way our survey will yield the most reliable picture of our 
membership. 
Our list of respondents indicates that we have not yet re-
ceived a re11ly from you and., of course , we are anxious to hear 
from you. On the assumption that you probably have misplaced the 
questionnaire originally mailed, we are taking the liberty of en-
closing another one with this reminder. vre are confident that 
your sustained interest in Quality Control will serve as a stimulus 
to report promptly. 
You vrlll recall that our origi nal letter of transmittal 
promised that a summary of the results would be made available to 
all members---this still holds. A few minutes invested now, will 
bring the results of this very worth while survey to you. 
Remember that the questionnaire should be returned in the en-
closed self-addressed envelo:pe vdthout signature, return address or 
other identifying marks which vrlll divulge your identity. 
Yours truly, 
Warren Grosjean 
Chairman, Boston Section 
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